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Now is the time to make farsighted plans for the 
new buildings which will meet the post-war devel- 


opment of your community. Experience has proven 
that foundation investigations are a necessary part 
of all economical engineering planning because 
nearly all foundation difficulties can be traced to 
inadequate programs of sub-surface exploration. 
For nearly half a century Raymond has supplied 
invaluable information about sub-surface condi- 
tions beneath a proposed construction site by two 
methods: (1) Driving a specially designed sample 
spoon into the earth through a guide casing and 
obtaining characteristic samples in what is prac- 
tically their actual existing state and (2) Boring 
through boulders, hardpan, etc., to locate elevation 
of rock and obtain cores thereof and recovering 


- 


...-FOR THE BUILDINGS TO BE CONSTRUCTED TOMORROW 


cored samples. The Raymond report includes a com- 
plete log of soils encountered, geological classifica- 
tions, water levels and other pertinent information, 
including carefully preserved samples. 

Such data may indicate extensive changes in de- 
sign, but the opportunity to make them in the plan- 
ning period is much preferred to the necessity of 
making them in the field or on a completed struc- 
ture. Write, wire, cable or ‘phone for a competent 
Raymond engineer to discuss your proposed proj- 
ects with you. 


RAYMOND 


CONCRETE PILE COMPANY 


Branch Offices in Principal Cities 
140 CEDAR STREET + NEW YORK 6, WN. Y. 


SCOPE OF RAYMOND’S ACTIVITIES inciudes every recognized type of pile foundation — concrete, composite, precast, steel, pipe and wood. Also 


caissons, construction involving shore protection, ship building facilities, harbor and river improvements and borings for soil investig 
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U.S. Naval Academy, Annapolis, 


gov 

s ‘06 P.1., C.B. '10) served in the Navy 
—_ of il Engineers, at Pearl Harbor, New- 
ort, and \Vashington D.G., until 1920. After 
with (he Newport Shipbuilding Co., Asher 
Proofing Co., and Raymond Concrete Pile 

i» 1942 he reentered the Navy. Now a 
aptain, he 's Director of Constr., Bur. of Yards 
od Dock 


¢ Farreank (Cornell U., C.E. '10) has been 
throughout his professional career 

S. Public Roads Administration 
,1y planning surveys in all states have 
een conducted under his general direction. 
He was the secretary of the National Interregional 
Highway ( ommittee, and has charge of all re- 
of the Public Roads Administration. 


The highw 


search 
W. De Berarp, city engineer of Chicago, came 
up through the technical editor route, having 
wen Chicago editorial representative of Engi- 
sering News-Record for 31 years. Previously he 
was connected with various water works projects. 
He also served with the U.S. Reclamation Bur., 
the N.Y. Metropolitan Sewerage Commission, 
and the Chicago Regional Planning Association. 
& Gorpon (U. of IIL, "12) has been with the 
Dept. of Public Works, City of Chicago, since 
94]. Previously he had maintained a consult- 
ng engineering office in Chicago specializing in 
the design of water works structures and the 
appraisal of water works properties. 

K. Eooreston (R.P.1., C.E. '31) had been 
affiliated with the N.Y. Central RR., and had 
acted as a private contractor and architect- 
engineer on general construction before going 
with the U.S. Engineer Dept. in 1936. He was 
sent to Puerto Rico to head the concrete labora- 
tory and field-control organization in 1940. He 
‘ now on duty on construction in the Antilles. 
Leon Beskin (E.C.P. Paris, "32) has been asso- 
ciated with French aircraft manufacturers and 
general contractors and has developed applica- 
tions of skin-stressed structures to civil engi- 
” t neering. He arrived in this country in 1941 and 
a ¥ became connected with the Ingalls Iron Works 
: Co. At present with Consolidated Vultee Air- 
craft Corp.. he is developing methods of analysis 
of skin-stressed structures for aircraft design. 


P. Goutp (Columbia U., C.E. '36) has been 
engaged principally in the design and construc- 
tion of large structures, particularly bridges. 
Field work with Madigan-Hyland included the 
Marine Parkway Bridge and the Bronx White- 
stone Bridge For the past 5 years he has 
been with Parsons, Brinckerhoff, Hogan and 
MacDonald, on such bridges as the St. Georges 
Arch in Delaware and the Jamestown, R.I., span 


Roy W. Crum (lowa State College, B.C.E., C.E.) 
has been Director of the Highway Research 
Board, National Research Council, since 1928 
Previously he taught at lowa State College for 12 
years and served as a department head of the 
lowa State Highway Commission for 9 years 


Tuaver (Worcester Poly. Inst., B.S..'20) has 
een with che Explosives Dept. of the du Pont 
Company for 21 years. For the last 12 years, as 
techmcal service representative, he has given 
advice regarding the use of commercial high ex- 
plosives in operations throughout the United 
‘tates and South America 
ames H. Netson (U. of Ark., B.S. in E.E. '32: 
\ & M. Col. of Tex., M.S. in Physics '35) has 
een with the U.S. Coast and Geodetic Survey for 
‘years--first as a mathematician, later as a mag 
netic and seismological observer in Washington, 
DC. and che past three years in charge of the 
Tueson Magnetic Observatory 
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STEEL 


4,545,000 Ibs. of floor deadweight saved by 
the use of steel I-Beam-Lok Flooring (con- 
crete filled) resulted in appreciable reduction 
in number of piles, size of piers and weight of 
superstructure, saved thousands of dollars in 
the cost of the famous Potomac River Bridge 
at Ludlow Ferry, Md. In addition to saving 
720 Ibs. per lineal foot as compared to weight 
of ordinary reinforced concrete slab of equiva- 
lent strength, I-Beam-Lok also assures long 
life, low maintenance, and fire safety. Is 


smooth, yet safe for high-speed traffic. 


Where high load-bearing capacity and de- 
pendable protection against flood water and 
scour are needed, U-S-S Steel H-Beam Bear- 
ing Piles supply then. These strong, perma- 
nent, easily driven H-Beam Piles offer the 
most practical and economical solution to 
many foundation problems. They have proved 
their ability to provide a secure means of 
supporting substructures in unstable mate- 
rials of great depth, have shown themselves 
highly efficient in hard-driving materials 
which, while possessing adequate load-sup- 
porting power when undisturbed, are subject 
to erosion and wash under extreme run-off 


conditions. 


Engineers are constantly discovering new 
uses for U-S-S Steel Sheet Piling. This 
superior and versatile piling has proved in- 
valuable in projects involving the retention 
or control of earth or water. Available in 
straight-web, arch-web and in “Z"’ sections, 
it drives easily, can be readily pulled and 
salvaged for re-use. Each unit, positively 
interlocked to the next, offers a minimum 
strength of from 48 to 72 tons per foot against 
rupture or tension. In the building of bridge 
piers and abutments, this piling can be used 
as an easily driven coffer dam which can be 
left in position to act as a permanent form for 
the concrete fill, 
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Navy's Civil Engineer Corps 

which, under the leadership of 
Vice Admiral Ben Moreell, Hon. M. 
im. Soc. C.E., administers the con- 
¢ruction and maintenance of all 
saval shore establishments. Within 
the continental United States this 
work can be done by civilians, but in 
the theaters of operation, where 
bombing raids and sneak attacks 
by a desperate enemy are an ever- 
present menace, it must be carried 
through by men trained and equipped 
not only to work but also, when- 
ever the necessity arises, to defend 


Ts: Seabees are a part of the 


and equally facile in the use of either. 


There is no need of explaining the importance of shore 
bases to the fighting ships and aircraft of the fleet. 
Under the stress of battle, fuel, ammunition, and other 


ie supplies are rapidly ex- 
ote pended, and must be 
replenished. Wounded 
4 4 personnel must be cared 
for, and damaged ships 
repaired. All this must 
be done on shore, at 
bases staffed with 
trained personnel, 
stocked with supplies, 
and equipped with tools 
and machinery. The 
closer such support is to 
the actual scene of 
battle, the less time is 
lest in fulfilling these 
needs. Hence, the es- 
tablishment of advance 
bases is equivalent to 
increasing the number 
ot ships and aircraft 
available for combat 
operations. 

Providing these ad- 
vance bases is the pri- 


their lives and the results of their labors. These are the 


guns and grenades as well as with tools and equipment, 


Official Navy Photo 
Patms MaKe WAY FOR AN AIR STRIP AS THE SEABEES TAKE A STEP NEARER TOKIO 


By Kirsy Smirn, M. Am. Soc. C.E. 


OMPLETELY at home with their 

bulldozers and graders, on the 
legendary “Island X,” the Seabees 
are handling the tough construction 
tasks that are essential to the island- 
hopping technique developed in this war. 
These men have brought with them from 
civilian jobs technical skills that have 
time and time again eliminated trouble 
spots. Fighters all, they are prepared to 
defend if need be the works they have 
built. This report by Captain Smith 
was presented before the Construction 
Division at the Annual Meeting of the 
Society in New York, January 1944. 


sé 
Seabees’”’—the Courageous Battalions 
No Job an “Impossible” for the Construction Specialists of the U.S. Navy 


Captain, U.S.N.R., Bureau or Yarps ANp Docks, Wasnincton, D.C. 


mary job of the Seabees. They build 
the Naval air bases which serve to 
bring air bombers and fighters ever 
closer to their targets. They build 
the fleet’s fueling bases and machine 
shops. They work against time and 
under enemy bombs to unload ships 
of their essential cargoes. They 
build the roads, the utilities, the 
docks and wharfs, the warehouses, 
and all the other installations needed 
to support our fleet and air opera- 
tions. They have also been trained 
to fight and todefend what they build. 

Above all, the Seabees are a 
Naval organization. Much of their 


work consists of building advance base facilities for the 
Seabees—construction men in uniform, furnished with fleet. But fleet installations nowadays mean air fields 
and hangars as well as piers and marine repair shops. 


The Navy’s powerful air arm is striking hard—and its 


hidden nests are Seabee built. 
In 1916, twenty-eight years ago, a far-sighted officer 
of the Civil Engineer Corps, U.S.N., which today fur- 
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Aavy Photo 
WorKING IN ALL CLIMes, THE SEABEES BuILD THE BASES FOR 
Future ASSAULTS 


nished most of the officers for the Seabees in the field, 
said flatly, “The coming world influence of one great 
dominant thing that will overshadow all else will be air 
superiority and power.’ That officer was Rear Admiral 
Peary, famous as discoverer of the North Pole. The 
air fields of the Aleutians, the Caribbean, and the South 
Pacific are testimony to his vision. 

The Naval Construction Battalions are among the 
youngest of all the branches of the armed services. A 
new organization, they had no storied tradition when they 
began less than two years ago, but they certainly have 
now. It's a rugged tradition of adaptability, technical 
skill, dogged determination, and flashing courage. Two 
years ago, the Seabees’ authorized strength was 3,300. 
Today the battalions are within close range of their new 
goal of 267,000 officers and men. Nearly half are already 
overseas; the remainder, now in training, soon will be on 
their way. 

The stout-hearted construction men who comprise 
the Seabees’ enlisted personnel are a unique breed. 
Most of them have volunteered—given up good paying 
civilian jobs, declined strong draft deferments, tempo- 
rarily taken leave of their families, to pitch in on an assign- 
ment they knew they could do better than anyone else. 
A goodly number, over the draft age, are veterans of the 
first World War. The men who built the 
Empire State Building, who worked on the 
Golden Gate Bridge, who laid down the 
Pennsylvania Turnpike; the men who built 
the skyscrapers, bridges, tunnels, roads, 
and public works of America—these are the 
men who enlisted in the Seabees. 

Almost every Seabee is a specialist. In 
civilian life he may have been a superin- 
tendent, foreman, or head of his own con- 
struction company. He may have been a 
blacksmith, plumber, or electrician. He 
may have repaired automobiles, strung 
telephone wires, or driven a heavy truck. 
And in the Naval Construction Battalions 
he puts that skill to use in a vital military 
assignment. Each Seabee battalion has a 
place for men skilled in 59 necessary con- 
struction crafts and trades. The Seabees 
have what is probably a higher propor- 
tion of rated specialists than any other  ojficia! Novy Photo 

branch of the armed forces. 
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STABILIZED Som Has BEEN 


Included in the 1,079 men in the typical Seabee 4, 
talion are 896 trained construction workers, Ofgania, 
into four companies of 224 men each, and 176 “4. 
quarters men-—draftsmen, bakers, cooks, gunn. 
yeomen, storekeepers, barbers, mail clerks, ete —,; 
comprise a separate headquarters company. The },, 
talion’s 32 officers include 26 Civil Engineer Cory . 
ficers, two doctors, a dentist, two supply and dishyrs, 
officers and a chaplain. When two or more battalio., 
operate in the same location they are formed into _ 
ments and even brigades. , 

Seabee training is, to understate it, rigoroys |, 
structors school the construction men, most of whom. 
ready have been hardened by long years of outdoor wo, 
to defend themselves against attack from any quarter 
Eight weeks after they pass through the gates of Cay 
Peary, Naval Construction Training Center at Willian: 
burg, Va., these men not only are ready to do a skilj 
building job, but also, if necessary, to fight shoulder. 
shoulder with the Marines, the Army, or the Na 
This initial training is almost entirely military, 1) 
men are assumed to be skilled technicians at the tin 
they enter the Naval Construction Battalions. Wp 
they learn now is how to be top-flight fighting men x 
well. 

Seabee recruits are drilled in the handling of rife 
carbines, machine guns, and even the smaller field pieces 
They receive instruction in the use of the machete, tl, 
wide-bladed sword with which Filipino fighting men spjj 
Jap skulls at Bataan. They are seasoned in the “kil 
be killed’’ code of jungle fighting. When the Seabees 
depart for ‘Island X’'’—now the legendary destinatic: 
of all Seabee battalions—-they are ready both to buil 
and to defend their advance base. 


SPECIALISTS ALL 


This second World War has often been referred to as 
war of specialists. The Naval Construction Battalions 
in themselves certainly are a specialized organization 
Yet front-line experience has shown the need for add 
tional highly skilled units within the general Seabe 
framework, trained to break the other kinds of advane 
base bottlenecks. As the first Seabee-constructed bases 
swung into operation, existing native labor, plus what 
ever naval units could be spared from their regular duties 
could cope with the growing port and stevedoring prob 
lems involved in the quick, efficient unloading and dis 
patching of ever-increasing quantities of war material 
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\, one ume, 66 cargo vessels were lying off a South 
fc island, their valuable cargoes immobilized while 


Bly assembled unloading crews fell further and further 
hind. Meanwhile, despite all possible dispersal 
4s, the Ships were inviting targets for the Jap 
abers overhead. That was the situation when a Sea- 

Special” Battalion, trained in loading and unloading 
- material, arrived and quickly took over. Within a 
otn the Special” had emptied 31 vessels; today they 

. ynloading ships as fast as they come in. 

‘though many of the men in the Special Battalions 
no cargo experience prior to joining the Seabees, 
iy! training and an enthusiasm for their work have 
ie these crews a match for professional longshore- 
»athome. The Seabee stevedores and longshoremen 
-) their trade in a unique training school at Camp 
ry. Their ‘‘classrooms” are two land-built training 
os, complete with all Liberty Ship gear. 
rhe Seabees are also involved in what so far appears 
have been one of the war's “best-kept secrets.” 
inger and ““Commando”’ are familiar terms in almost 
ry American household. The public knows how these 
woriess assault units spearhead Allied invasion. But 
mehow the spotlight has missed a group of men who 
ten go into action even before these hand-picked forces. 


UNDERWATER DEMOLITION 


The terrifically dangerous job of removing obstacles 
ianding operations, whether they are above water or 
elow, before shock troops hit the beach, has been as- 
med to Seabee demolition units. The Seabee demoli- 
omen are all volunteers for this hazardous assignment. 
rking in groups of five—four enlisted men and an 
icerthey steal ashore in advance of the first assault 
to blast or otherwise clear the way for the ships and 
nen tocome. The work of the Seabee demolition units 
s essential to offensive operations. They did their 
)at Salerno and Tarawa; they will be in the forefront 
still bigger invasions to come. 

\lmost every Marine division has a Seabee detachment 
mth it. Wearing Marine uniforms and_ standing 

ulder-to-shoulder with the leather-necks when the 

tial assault is launched, the Navy's hard-hitting con- 
struction force often moves in under heavy enemy fire to 
lp take over the sites on which advance base construc- 
tion will immediately begin. A Seabee battalion which 
ntinued its work on Guadalcanal while taking all the 
laps could throw at it received a Presidential Citation 
rits remarkable record. 

Sull another specialized cog in the Seabee organization 
sthe Construction Base Maintenance Unit. Each such 
mt numbers 270 men and 5 officers. Its function is to 
take over the maintenance of an advance base already in 
peration, thus freeing an entire battalion for further 
ew construction. 

New construction means another ‘Island X.” And 
ra Naval Construction Battalion the destination may 
% anywhere—a pin-speck atoll in the South Pacific; 
i barren, ice-bound island in the Aleutians; a mine- 
strewn beach in Italy; perhaps a teeming seaport in India. 
‘or one of the first Seabee battalions, ‘Island X’’ mate- 
nalized as a tropical hell-hole that newspaper readers 
iter identified on page-one maps as Guadalcanal—‘‘X” 
marks Henderson Field. 

Henderson Field, started by the Japs but taken over 
vy the Seabees, and completed against a background of 
ntinuous Japanese air assault, was one of the first 
nd perhaps the most famous project to bear the Seabee 
‘vademark. There have been many others since—air 
telds, docks, fortifications, military installations of al- 
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BEARDED SEABEES ARE PuTTING Roors Over THE HEADS OF 
FIGHTING MEN AT GUADALCANAL 


most every description—some already in operation for 
many months but closely guarded military secrets, 
others just under way in jungles where dead Japs, still 
unburied, comprise a grim and thoroughly unappreciative 
audience, 

Seabee construction is basically a behind-the-scenes af- 
fair. But these tough-muscled builders are ready to 
fight when they have to—and they really ‘pack a wal- 
lop." A Marine who is a veteran of several overseas 
campaigns wasn't fooling when he said to a newly en- 
listed Seabee, ‘Brother, you sure picked yourself a 
rugged outfit.” 


SEABEES IN THE SOLOMONS 


In the Solomons when the Marines, short of men, 
temporarily had to evacuate a section of the front line, 
they asked the Seabees to take over—and the battling 
builders held on for three days and nights. At Salerno, 
when the first shock troops waded in to the beach, Sea- 
bee demolition units already had exploded their charges 
in the face of enemy fire, and other Seabees were stand- 
ing up before merciless shelling and strafing to unload 
more than 10,000 pieces of equipment from the invasion 
craft constantly coming in. At Rendova a Seabee de- 
tachment was on the beach with the first assault wave. 
In the Aleutians and in North Africa, men from the Naval 
Construction Battalions were in at the beginning of the 
show. 

Yet the real story of the Seabees is told not so much in 
battles as in work, sacrifice, and ingenuity. It takes 
tremendous courage to reach and hold the high emotional 
peak at which a soldier goes over the top; it takes an- 
other equally real kind of courage to plug along for a year 
or more at a stretch in a disease-infested jungle or a 
storm-ridden Aleutian wasteland, braving snipers’ bul- 
lets, shells, and bombs. One battalion worked through 


| 
| 


‘ 
4 
| 
| 
| 
Ag 
= 
4 


CivitEwn 


Official Navy Phote 


From Tuerr Joss Back Home, THese CONSTRUCTION SPECIALISTS 
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238 bombings in 240 days and nights—and still retained 
the dogged determination to get the job done as quickly 
and as well as possible, come what may. 

INGENUITY PLUS 

Quick thinking and the old Yankee ability to get the 
job done regardless, characterize all Seabees no matter 
where they are or what problem they face. They have 
repaired airplanes, welded a new stern on a damaged 
warship, made emergency repairs to an aircraft carrier 
under fire, and done many other equally brilliant things 
not strictly in their usual line of duty. In one case they 
were called upon to make emergency repairs on a propel- 
ler and, unable because of lack of equipment to remove 
the 2,000-lb screw from the ship, the Seabees used their 
two available raw materials, dynamite and mud packs, 
to blast the propeller loose. They then carted it off 
triumphantly to their improvised 1epair shop for a suc- 
cessful overhauling. 

Perhaps, after this war, it will be possible to tell more 
about the specific installations the Seabees are now rush- 
ing to completion—and when it is told, these courageous 
builders will come in for their share of glory. But right 
now, pounding pulverized coral into a smooth, safe air 
strip on some outlying island way-station may be an 
unappreciated job—unappreciated until the airfield be- 
comes the jumping off place for tomorrow’s headlines. 

The advance bases constructed by the Navy Construc- 
tion Battalions generally fall into two categories—those 
for the support of ships and those for the support of air- 
craft. One of the larger advance bases, already es- 
tablished, has a capacity equal to some of our smaller 
continental Navy Yards. Such a base is capable of 
handling voyage repairs and minor battle-damage re- 
pairs on all classes of Naval vessels, including submarines. 
Ship repair bases are usually provided with floating dry 
docks for under-water repairs. These are available .n a 
range of sizes from the 100,000-ton advance base sec- 
tional dock to the small pontoon dry docks of 100-ton 
capacity for PT boats. 

By far the largest construction job at advance bases 
is the preparation of airfields for fighters and bombers. 
In extensive areas of the South Pacific islands, coral is 
available for surfacing these fields, and sometimes it is 
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found in place at a depth of less than 2 ft beloy y 
present surface. In these cases, it has therefore , 
possible to surface the fields entirely with loca! mater,» 


ACRES OF STEEL MAT USED 


More frequently, however, it is necessary to surface , 
finished grade with either asphalt, stabilized soil, or «,. 
landing mat. The speed of laying the steel ma 
vastly greater than the best speed obtainable with sa). 
ized soil. The only danger is that too much wi , 
expected of the steel mat and the subgrade will no; 
properly consolidated and leveled off. The steel ma « 
purposely made flexible, and a bearing power of the . 
of at least 4 tons per sq ft is necessary to mainta; 
permanently smooth steel plant surface. It has hee: 
proven possible in emergencies to provide landing fie! 
even for bombers, by laying the mat directly on q . 
having a bearing power of less than 1 ton per sq ft. The 
fields generally require later consolidation by work; 
gravel through the holes in the mat, or as was done at o, 
field, rolling the mat back, scraping out the soft mater: 
and putting in gravel. 

The Construction Battalions have been successfy! ; 
doing all classes of work called for in connection with # 
building of advance bases from Iceland to New Georgia 
They are not used in the continental United State: 
except for purposes of training or in emergencies. 

Possibly the best criterion of the work of the Seabees 
is the opinion of the men who are in a position to know thy 
facts. A few such opinions are cited. In a letter to A 
miral Moreell, Chester W. Nimitz, Admiral of the Us 
Pacific Fleet, on October 5, 1943, wrote: “Once agair 
cannot too strongly emphasize the appreciation whi 
we all feel for the vigorous, cooperative, and imaginati 
way in which you and your corps are helping us in this 
Pacific war. The Seabees continue to distinguish then 
selves wherever they may be found throughout the Paci 
Ocean areas, as do also your officers of the Civil Engineer 
Corps.” 

Lieutenant General A. A. Vandegrift, Commandant 
of the Marines, had this to say: wish to commend ti 
wisdom that foresaw the need for such an organizatio 
In the war in the Pacific in seizing one base after another 
few of us realized the great amount of constructic: 
which would be necessary. I do not know how we wou! 
have gotten along without the Seabees and trust that 
they will be participants in every future operation in ever 
larger number than at Guadalcanal.” 

The Hon. Frank Knox, the late Secretary of the Navy 
had this to say: ‘Every major amphibious operatic 
of the Navy has found Seabees among the first to land 
Almost every airfield, supply depot, or other installa 
tion the Navy has built since Pearl Harbor has been « 
Seabee record for speed and ingenuity. And in bitter 
battles like Guadalcanal or Tarawa, you have shed your 
blood to earn a share of victory.” 

In my opinion the extraordinary success of the Seabees 
has been due to two principal factors: First, the me 
continue to do the same work that they did before the 
enlisted in the Navy, and second, they are headed by 0! 
ficers who know construction and speak the same lar 
guage as the men. 

More and more frequently, the word “Seabees ’ crop’ 
out in news dispatches as fresh invasions and advances 
are launched. With the United Nations now definite’ 
on the offensive, the frequency of these stories can be 
expected to increase. Read them with pride, lor thes 
are American engineers and construction men, who 2 
making an outstanding contribution toward that tne 
victory for which we are all striving. 
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American Inter-Regional Highway System 
IT. How It Meets Postwar Needs 


By H. S. Farrpanx 


Deputy ComMIssIONER, Pusiic Roaps ADMINISTRATION, FepERAL Works AceNcy, Wasuincton, D.C. 


in the September issue of CrviL 
ENGINEERING (pp. 439-442), the 
Committee on Postwar 
nstruction outlined certain basic 
wanciples that should be observed 

the planning of a postwar con- 
sruction program, and defined some 

the major elements that such a 
erogram should include. The 
scety advocated the planning of 


f a timely statement published 


sorks as part of the preparation 
sential to insure the reemploy- 
ent of soldiers and displaced in- 
ystrial workers after the war; 
ind suggested the immediate com- 
letion of all preliminaries—in the 
rm of engineering, real estate, 
egal, and financial arrangements. 
[his calm counsel of the Society stands out among 
many more emotional proposals as a reasoned guide to 
fective action. It is appropriate to observe that the 
urse it charts is precisely that followed in shaping the 
rovisions of recently enacted and pending federal high- 
way legislation. 

| refer particularly to the provisions made: (1) for 
xdvance planning, by the Defense Highway Act of 1941 
ind Public Law 146, enacted last July; (2) for federal 
participation in the costs of rights of way, by Public Law 
No. 146; and (3) for planning, right-of-way acquisition 


j and the financing of postwar construction, by the bills 


now pending in both Houses of Congress, designated 
5. 971 in the Senate and H.R. 2426 in the House. 

Of these several provisions, the most remarkable for 
its farsighted anticipation of future needs is that of the 
Defense Highway Act. Passed a month before our 
leclaration of war, this Act authorized a federal expendi- 
ture of $10,000,000, to be matched by an approximately 
equal expenditure by the states, for surveys, plans, speci- 
fications and estimates for future construction on the 
strategic highway network and on routes in, through, and 
around cities. 

To this early provision for advance planning, limited 
to particular classes of projects, Public Law No. 146 
aided permission to expend in each state otherwise 
unobligated amounts of an apportioned national total 
| $50,000,000 of federal funds (previously available for 
construction only) for surveys, plans, specifications and 
ssumates for postwar street and highway improvements, 
without restriction of class or system. Thus at least 
$25,000,000 of federal funds, matched by an approxi- 
mately equal sum of state revenue, may be devoted to the 
authorized planning projects. The total of roundly 
$50,000,000, added to the $20,000,000 previously author- 
wed, will provide for the detailed planning of postwar 
ughway and street construction a grand total approach- 
mg $70,000,000. Assuming a 4% planning cost, this 
promises plans for postwar highway and street construc- 
ton amounting to $1,750,000,000. And, let it be empha- 


Courtesy California Highways and Public Works Magazine 
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Many GRADE SEPARATIONS 


OMPREHENSIVE highway plan- 

ning, tllustrated by the government- 
recommended system, admirably fits into 
the postwar program visualized by the 
Society's committee, says Deputy Com- 
missioner Fairbank. The aim, he be- 
lieves, should be not merely to replace 
present structures, but to envision long- 
range modernization of the highway net- 
work. The adopted national system pro- 
vides a master plan for immediate, as 
sound program of useful public well as future, guidance. This paper, 
presented before the joint session of the declared by the Society's Committee 
City Planning and Highway Divisions on Postwar Construction to be essen- 
at the Society's Annual Meeting, supple- 
ments the one in the May issue by Com- 
missioner MacDonald, detailing how 
the proposed enlarged highway system 
dovetails into the postwar needs of cities. 


Arroyo Seco Parkway, Los Angeles to Pasadena, Calif. 


sized, this generous provision is avail- 
able for the planning of rural roads 
and city streets, main arteries and 
their feeder connections, with no 
restriction whatever within the limits 
of a well-balanced program. 

Thus, in the highway field, federal 
legislation alone makes substantial 
provision for the preparation of 
working plans, specifications, and 
contract documents—first of the 
three categories of preliminary work 


tial to the prompt undertaking of 
construction at the end of the war. 

For work in the second category— 
the acquisition of rights of way—the 
amendment of the Federal Highway 
Act incorporated in Public Law 
No. 146 makes the essential basic provision. It signi- 
fies the importance attached by the government to ade- 
quate rights of way for future highway improvements, 
and promises full federal cooperation in meeting such 
costs for projects hereafter to be constructed with 
federal aid. What is needed further is the assurance 
of postwar federal construction appropriations, and this 
is one of the purposes of the bills now (May 1944) pend- 
ing in Congress 

These federal bills also aim to accomplish the third of 
the conditions which the Society has declared to be 
essential—that is, the completion of legal and financial 
arrangements for the beginning of construction promptly 
at the end of the war. They authorize federal appropri- 
ations of $1,000,000,000 for each of the first three post- 
war years, and prescribe the manner in which such 
funds are to be apportioned and matched by the states, 
and the purposes for which they are to be expended. 

There is good reason for the confident expectation that 
these bills will emerge as adequate and effective legisla- 
tion within a reasonably short time. So far as it can be 
done by legislation and financial authorization, then, the 
federal government either already has made, or is about 
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EASTERN STATE PARKWAY NEAR FISHKILL, N.Y 


Separate Roadways, Sometimes at Different Levels, 


to make, adequate provision for all the preliminary 
work rightly held by the Society to be essential to the 
prompt undertaking of a postwar highway program. 

It must now be acknowledged that in the application 
of the available legal and financial provisions, there has 
been unexpected and disturbing delay. On December 
31, 1943, only $6,200,000 of the federal $10,000,000 
available for advance planning since November 1941 had 
been allotted, with matching state funds, to definitely 
programmed surveying and planning projects. Of the 
similar provision by Public Law No. 146, available 
since July 1943, very little has been applied in active 
work. The highway departments of 28 states and the 
District of Columbia have thus far advised the Public 
Roads Administration (PRA) of their intention to use 
for survey and planning purposes about $16,000,000, 
matched by $14,000,000 of state money. Four state 
highway departments have announced that instead they 
will reserve their funds for eventual construction, financ- 
ing the advance planning with state funds only; and 16 
state highway departments have given no official notice 
of their intention to use any of these funds for planning 
purposes. 

The amount of the federal planning funds put to work, 
of course, does not measure the full extent of the highway 
planning that has been undertaken. Probably in all 
states some planning has been projected or completed, 
without federal funds—planning undertaken, if not 
by the state highway departments, at least by some of 
the cities and other subdivisions of government. Even 
so, the fact remains that the unexpectedly slow rate of 
allotment of the federal planning funds does mirror the 
effect of several delaying causes that have probably re- 
tarded the whole highway planning operation. 


MANY HANDICAPS OPERATE 


One of these causes has been the heavy loss of trained 
engineering personnel and the preoccupation of the re- 
maining forces with access road construction and other 
work immediately essential. Another reason—more 
effective a year ago than now—has been a general belief 
that the war would be a long one and a feeling of the 
futility of definite planning for a vague and uncertain 
future. 

A third and very important cause has been the un- 
certainty as to the amount of road building funds to be 
available and the conditions attached to their expendi- 
ture. In part, this uncertainty has resulted from the 
difficulty of anticipating the extent of the decline in 


Are the Proposed 
Standard for a Daily Traffic of Upwards of 3,000 Vehicles 
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road-user revenue during the war, and ¢, 
rate at which these revenues, forming , 
great a part of the support of road buildin, 
operations, may be expected to increase 
when the war is over. To some exten; 
also, the uncertainty has been due to 4, 
break in the chain of federal-aid autho, 
zations and the impossibility of knowing jy 
what amount, and under what condition 
this aid will be restored. 

And finally there has been the lack of 
effective working relationship between thy 
state highway departments and the plar 
ning and highway authorities of cities, an. 
a want of decision in the cities themselye 
as to the character and location of they 
important arterial routes. It is general) 
agreed that the connections of main high 
ways across and around cities constityt, 
some of the most serious deficiencies in th 
present highway system. The PRA has 
strongly urged that the adequate improvement of they 
connections be given a prominent place in programs 
for expenditure of the highway planning funds avail 
able under the two federal acts. But, although mos 
of the state highway departments agree, and desire 1 
expend substantial amounts of the available funds {or 
these purposes, the absence of well-established coopera 
tive relations with the cities, and a mutual unreadiness 
for the decisions involved, appear to have delayed many 
of the undertakings. 

These causes have also been among the first and most 
influential in the pronounced delay in_ right-of-way 
preparation. And, in this connection, uncertainty as 
to the extent of future federal participation has w- 
doubtedly had an important effect. 

To resolve these uncertainties and speed the pre 
liminary work which the Society's statement of policy s 
rightly holds to be essential, the most beneficial of prac 
ticable steps would be early passage of the pending federal 
highway legislation. By defining the extent and char 
acter of the federal contribution in support of postwar 
undertakings, this would clear the way for parallel 
action by the states and their subdivisions this year. 

The war-deferred and previously accumulated needs 
of the highway system for mere structural restoratior 


Dept. of Parks, City of New York 


NEAR CITIES, TRAFFIC SEPARATION Is IMPORTANT 
At Least Three Main Expressways Intersect at Kew Gardens 
New York City 
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vear 
am, directed simply to the re- 
Nuilding of worn-out roads and bridges 
stu and in kind, could be pre- 


ployment for large numbers. 


efficient and adequate highway im- 


‘he war should supply properly placed 


for almost a decade. 
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_. «) great that, were we content to 
ton roads and bridges in their 
esent and capacities, 
eparations for a large postwar con- 
yetion program would not be par- 
glarly difficult or time-consuming. 
total, these maintenance operations 
ne are likely to require expendi- 
-ec at a rate of above 750 millions 


\ much larger construction 


red with comparatively little effort. 
ether with maintenance opera- 
~< this would assuredly furnish 
ii employment were the primary 
m of a postwar highway program, 
. would be reasonable, perhaps, to 
mit at least the earlier construction 
ndertakings to projects thus easily 
lanned. A sounder view is that 
mployment should be subordinated 
rovement; that construction after 
ind adequately designed units differ- 
ot from, and better than, those 


which exist at the present time. 


Need for this modernization has been widely recognized 
The depression and the war have 
elaved it over long. It will be lamentable indeed if by 
asty and ill-considered action, substantial (perhaps ex- 


traordinarily large) postwar means are misdirected to 
timid, misplaced, and merely provisional construction. 


(his will not only lead to failure to realize a beneficial 
lan but, far worse, will add to the mass of obsolescent 
cilities that must be liquidated. 

In this connection, the Society's policy statement 


relers to two basic views as to the planning of postwar 


ublic works—one, the long-range view, looking toward 
righted objectives; and the other, the more realistic, 


shorter-range view, envisaging projects needed at once. 


rhe implication is that the two views are mutually 
neonsistent. As applied to a postwar highway program, 


they are not alternatives, but, on the contrary, are help- 


ully complementary, and are both to be encouraged. 


it would be most unforunate if the Society’s statement 
were to confirm a tendency in highway planning toward 
the too ready acceptance of what is immediately ex- 


ws Texas Roap Typrries DesIGN FoR TRAFFIC OF Not OVER 
1,000 VeutcLes a Day 


Pavement Is 24 Ft Wide, with Wide Shoulders and Easy Slopes 
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pedient, and discourage as impractical and idealistic im- 
mediate action for the realization of enlightened long- 
range objectives. Improvement projects cannot be casu- 
ally selected to fit into all long-range plans. On the con- 
trary, the formulation of particular, well-considered, and 
feasible long-range plans is the most important of present 
needs. Only such long-range plans can prevent the 
wasteful and haphazard expenditure of large amounts of 
highway funds in the postwar period. 


COMPREHENSIVE PROGRAM AVAILABLE 


For two decades the highway program has been 
fortunate in possessing just such long-range plans, as 
represented by the designated federal-aid and state 
highway systems, and the policies consistently followed 
in the progressive improvement of these systems. It is 
unfortunate that these long-range plans, adequate as 
they were for an earlier stage of highway and street 
development, have not been revised and broadened, as 
they now should be, to meet the modern need. 

In the middle thirties, highway planning surveys were 
undertaken by the states and the PRA to establish a 
factual basis for replanning to secure long-range objec- 
tives. The overpowering conclusions to be drawn from 
the facts amassed are that there is a notable lack of 
balance in highway development resulting from the 
preceding years of pioneer effort, and that there is 
danger that this unbalanced development will be con- 
tinued in the absence of a more concerted plan of attack 
on the problem as a whole. And subordinate only to 
these is the conclusion that the time is long since ripe 
for scrapping earlier provisional policies and methods 
and adopting new policies, methods, and plans giving 
greater assurance that whatever is henceforth done in 
improving any part of the whole highway and street 
system will contribute lastingly and in its proper place 
toward the balanced development of the whole. It is 
inconceivable, for example, that temporary obstacles of 
land acquisition should be permitted to confine the re- 
construction of important existing highways for another 
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We shall recognize the {inijte | 
of highway cost payable with roaq Pe 
taxes; and suspend the rule of yy 
grab in dividing these taxes bet 
federal, state, county, and myn; 
demands, using them instead jy 
anced proportion to meet precets 
mined needs. 

Weshall review the present irratiy, 
classification of the highway and st, 
system and effect a more reasopp) 
division of the total mileage amp, 
administrative systems, determin; 
the same process the probable tota), 
tent of the improvable mileage, a; 
relative importance of the constitye 
parts of each system. 

Between state, county, and munici 
highway authorities, we shall estabjx 
cooperative relations as close and of 


STANDARD FOR INTER-REGIONAL SysTEM—A RURAL INTERSECTION cient as those that have long existed } 
Wide Median Strip, Accelerating and Decelerating Lanes, and Other Improvements tween federal and state agencies, a 


twenty years within cramped rights of way on danger- 
ous, indirect, and capacity-reducing alinement. Yet 
unless there is revision of some of our broader policies, 
and a new recognition of long-range objectives—by the 
public at large as well as by highway engineers—there 
will continue to be many such ill-advised reconstructions 
to prevent efficient traffic movement for years to come. 


LONG- RATHER THAN SHORT-RANGE VISION 


Clearly a long-range program that provides for im- 
provement of only part of the whole highway and street 
system, as do the state and federal-aid programs in 
their present conception, will not suffice. A policy that 
establishes intergovernmental relations and means of 
financing for such a partial program, leaving the im- 
provement, the financing, and the administration of other 
essential parts to the casual and unrelated decisions of 
many times, places, and persons, will fail to bring about 
the balanced and adequate improvement of the whole 
system that should be the goal of all effort after the war. 

Hurrying to be ready with specific construction proj- 
ects immediately after the war, we are apt to make the 
mistake of thinking of the postwar period as only a short 
period of emergency. It will make for sounder planning 
if we think of it rather as the beginning of a long period 
of constructive peace; and of the first years as years into 
which it will possibly be consonant with good economic 
policy to compress an extraordinarily large amount of the 
new highway construction which the future will require. 

So thinking, we shall see this immediate work as the 
beginning of a new orderly process, rather than as just 
another of the expedients that have so confused the prog- 
ress of highway development in the last decade. We 
shall make early and intelligent adjustment of highway 
plans and policies to secure a better coordination of the 
several modes of transportation—highway, rail, air, and 
water. 

We shall untangle the unnecessary confusion of con- 
flicting state limitations in size, weight, and speed of 
motor vehicles, thereby establishing both the basic 
conditions to be met in future highway and bridge design, 
and the restrictions essential to the prevention of dam- 
aging use. This means also the setting up of unam- 
biguous standards for the manufacture of motor vehicles, 
and the removal from highway transportation of the 
unwarranted impediments which now obstruct it at 
numerous imaginary lines. 
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create new and effective authorit; 
to deal with the complex planning and improvemen 
of highways in metropolitan areas where recognix 
governmental jurisdictions overlap. 

By organized deliberation and agreement, all levels 
of highway authority participating, we shall endeavor 
to establish for the several orders of highways x 
streets consistent standards of design to be applied alik 
in all states and communities. 

We shall modernize our antiquated right-of-way laws 
and practices, and make adequate legal provision {or 
appropriate application of the principle of limited hig! 
way access, creating the wider, straighter, and more ir 
flowing arteries that will be necessary for safety 
convenience under conditions of future traffic volumes 
and speed. 


MASTER PLAN FOR NATIONAL USE 


It is the chief merit of the report of the National 
Inter-Regional Highway Committee, transmitted 
the President to the Congress, that it envisions most 
of these more fundamental preparations as essentia 
equally with the more detailed engineering of ear 
postwar construction projects, for the sound and efficient 
planning of an inter-regional system. The routes pr 
posed, though they v would serve, if improved as conte 
plated, at least 20% of the total highway moveme: 
represent only 1% of the total mileage. But in reco 

mending the essential means for improving this small 
part of the whole highway system, the Committee b 
outlined the essential principles of a complete mast 
highway plan, and by example has demonstrated | 
methods that may, and now should be, employed 
similarly planning other and larger portions of the tot 
street and highway network. 

The Inter- Regional Committee has demonstrated t tha 
there is more—much more—to postwar highway pl 
ning than the surveying and designing of casually select 
projects for a year or two of construction succeeding 
war. For an important part of the highway system 
has planned the foundation for a postwar improve 
program providing for both immediate and contmu 
action toward a clear future goal. It has set a patter§ 
that ought now to be applied with the least possi’ 
delay, and with the utmost of intergovernme! ital fai 
and cooperation, to the completion of a postwar prog™ 
for the balanced improvement of all segments 0! 
street and highway system of the country 
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| OH the necessity and the difficulty of obtaining 
B polable water for Chicago near its Indiana bound- 
ary are critical. The city began construction of its 
South District Filtration Plant to maintain the in- 
arity of tts water supply. When it was half com- 
pleted, the advent of war dislocated orderly construction 


ALUABLE engineering experience has been 
VY ais d and lessons are still being learned in one of 


Chicago's great water supply projects—the South 
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nuniciy nistrict Filtration Plant. The story goes back to Sep- 
establis vember 19, 1938, when bids were received for the initial 
and eff atract. With the opening of these bids the city began 
Kisted b nstruction program which had been long in the mak- 
CIES, ar og and whose completion was to become dependent on 
Ithoriti ‘he course of events in little-known isles half way around 
rovemer the we rid. 
Cogniize Chicago, the first of the larger Great Lakes cities to 
embark on a major program for the disposal of its sew- 
all levels we, became the last of these same cities to filter its water 
endeavor supply. The two events, although separated by nearly a 
ays at half century chronologically, are not unrelated. The 
lied alik cept of the Chicago Drainage Canal was daring, and 
ts construction a spectacular feat. The flow in the 
vay law main channel of the Chicago River was reversed and 
IS10n tof through the medium of water diverted from the Lake, the 
ed higi ity's sewage was diluted and carried through the south 
lore iret branch of the river, the drainage canal, and into the 
ety a Illinois River near Joliet, Ill. 
volumes The results, while highly satisfactory from the stand- 
point of public health, were less so from the standpoint of 
itigation. The net effect of over three decades of liti- 
: gation was an order by the Supreme Court of the United 
National States to reduce the amount of diversion. Time was per- 
tted mitted the city to construct sewage disposal plants for 
nS MSGR sewage not already treated. The stepped reduction im 
sselitia liversion was carried out strictly in accordance with the 
an ear rder of the Court, but inability to finance the construc- 
efficient tion project during the depression resulted in some delay 
tes pr m completing the sewage disposal plants. 
conter In the meantime Chicago was taking the preliminary 
vere! steps leading to the construction of its first filtration 
Tecoma plant. As early as 1928 an experimental plant was built 
Ss sma (o mvestigate the best and most economical methods of 
‘tee NaS treating Lake Michigan water. Enabling legislation was 
mas secured in 1935 to finance the plant and to construct it on 
ted Lae thelake shore. A grant was received 
oyed irom the Federal Emergency Ad- 
he total mmistration of Public Works in 1938, 
md construction actually started 
ed th shortly thereafter. 
y pe A peculiar quirk in Chicago’s geo- 
graphical position was responsible 
1g lor the decision to have the first fil- 
tet tration plant serve the so-called 
vel South District. Chicago is bounded 
—_ wn the east by Lake Michigan and 
_ the State of Indiana. In this north- 
oy West corner of Indiana is located a 
_— part of one of the great industrial dis- 
be ‘nets of the world, known as the 


Calumet area. Its rapid growth far 


CHEMICAL BUILDING, LooKING SouTH- 
EAST, AS OF Fepruary 1944 


War's Impact on a Chicago Filtration Plant 


By W. W. DeBerarp and F. G. Gorvon, Memsers Ao. Soc. C.E. 
Respectivety Ciry ENGINEER AND Senror FILTRATION ENoGrneer, Crtry or Curcaco, It. 


procedures. This paper, presented before the Sani- 
tary Engineering Division at the Society's Annual 
Meeting in January, described Chicago's atiempt to 
continue construction of the plant and to secure some 
reduction in the pollution of the raw water at its South 


Side intake. 


outstripped its ability to handle affectively its sanitary 
sewage and industrial wastes, with the result that these are 
the cause of gross contamination in Lake Michigan. The 
proximity of the South Side intake to the lake pollution 
originating just across the state line in Indiana left no 
question about either the necessity of, or location for, 
Chicago's first filtration plant. 

The location selected for the plant (Fig. 1) was on the 
shore of Lake Michigan near 79th Street. The plant was 
designed for a nominal capacity of 320 mgd based on the 
conventional rating of 2 gal per min per sq ft of filter 
area. A plant of this capacity, with double-deck settling 
basins and a filtered water storage of 50,000,000 gal, re- 
quired a net ground area of 20 acres. This was obtained 
by reclaiming land from the lake. 


CONSTRUCTION IS BEGUN 


The preliminary operations included the construction 
of a breakwater to the east of the plant site and a bulk- 
head enclosing a rectangular area of approximately 40 
acres. On completion of the bulkhead the area within 
was dewatered, and construction started on the sub- 
structures. (See ‘Chicago Plant to Filter 320 Mgd,” 
by Loran D. Gayton, M. Am. Soc. C.E., Crvit ENGI- 
NEERING, April 1941, p. 229.) 

By the summer of 1941 the substructures for the in- 
take basin, low-lift pumping station, mixing and settling 
basins, filters and filtered water reservoir, had been com- 
pleted. Suction and discharge piping for the low-lift 
pumps and part of the piping for the filter galleries had 
been purchased and was being placed. The four 100- 
mgd and the four 50-mgd low-lift pumps, together with 
their motors, had been purchased. A contract had been 
let for the structural steel work for the low-lift pumping 
station, filter building, and administration building. 

The raw-water tunnel connection had been completed 
northward from the plant to a point near its ultimate con- 
nection with the Southwest Land Tunnel. The filtered- 


water tunnel connection from the plant to the Southwest 
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__ 68th St Cab @ye-5253 (a) JULY TO St Cringe RAY TO made in similar month; in am city d 

E Ke 95,0 OCTOBER 1942 ClemGny OCTOBER 1943 the previous 14 years Thy» to fur 

Oo (10 Surveys) ° B (16 Surveys) 1941 had showed an a! ifming sed 

crease but 1942 excecded 

Finration © 319.3 showing a rise to 3,300 per jy This 

30 330 in August and 6,900 in Septem 0! 

368 908 Cy LAKE | (79th St . LAKE The criterion of 50 coliform tical m 

teria per 100 cc average for am, sed Wi! 

MICHIGAN MICHIGAN month is the dividing line bety, jon a 

27001 Group 2 and Group 3 ; ture 

“Recommended Sanitary 4! 
O ments for Water Treatment ¢ st ol t 

Cy 30863 tems,’’ accompanying the | g the : 
Public Health Service Drinking f th 

{Ws Water Standards, 1942 (Jp, stallatt 

5 A.W.W.A., February 1943). 6; | insti 

2 includes waters requiring sip ure 
67 700 ‘ont 

a chlorination or its equivak con 

x Group 3 includes waters requiring light 
complete rapid sand filtration 

= \ Indians ment, or its equivalent, together 
with continuous post-chlori pure P 

pp Snip Ship Cana tion. nt. | 

When September showed ay pority 

=. ee crease over previous months tical n 

Fic. 1. COMPARISON Por 1942 AND 1943 or AVERAGE CotiFoRM BacTerRIA PER 100 Cc1n 4S decided that the WPB shou 
Lake MICHIGAN BeTWweEN DuNNE CRIB AND INDIANA Harsor Sup CANAL be advised of the increasingly | apnea 

water and again be requested bree 

Land Tunnel system had also been extended northward consider a project priority. At this time (October 1) mpe’™* 
about the same distance. the ‘Recommended Sanitary Requirements’ had 
From the standpoint of estimated total cost, the plant been published so they were not available for sed. to 
was somewhat more than half completed. The work re-_ sideration by the WPB. However, a limitation of 5 ested 
maining to be done included the construction of all coliform bacteria per 100 ce for lake waters capa! _— 
buildings, the furnishing and erection of all equipment of treatment by chlorination alone had been propos _ 
other than low-lift pumps and the piping previously de- by H. W. Streeter, M. Am. Soc. C.E., of the U.S. Pubicg® “" 
scribed, completion of tunnel connections, backfilling, Health Service, in a paper presented before the America ogre 
grading and landscaping, and the final tuning up. Water Works Association. The plea to the WPB wa each: 
There followed a series of modifications in plans de- based on this limiting amount, and the terrifically hig! mest 
signed increasingly to reduce the amounts of critical counts of 30,000 per 100 cc for 8 days in the months a 
materials. Priority applications embodying these reduc- August and September were stressed. Diagrams were i —— 
tions were submitted to the office of Production Manage- troduced (Fig. la) showing the contamination of Lak ee 
ment in September and December 1941, and revised Michigan at locations between Dunne Crib on the nort! aon 
schedules in January, April, and May 1942. That the and the Indiana Harbor Ship Canal on the south. _ ” 
reductions were substantial may be judged from the fact As a result, the WPB suggested the possibility of par Wit ; 
that critical materials aggregating some 12,400 tons tially completing the plant in order to permit the water © “ 
originally were reduced to 7,800 tons. to be coagulated, settled, and chlorinated. It request ~ b . 
Some of the items temporarily omitted were steel the city to furnish a statement of the critical matenals a 7 : 
sash, steel doors, steel stairs and railings, passenger ele- required for this procedure, and the city agreed. But i cn 
vators, steel laboratory equipment, metal lath, rubber- tee 
tile flooring, through-wall flashing, valve-operating plat- “wre 
forms, canopy over the chemical building loading plat- oe - 

form, column guards on concrete columns, standby units, 

traveling cranes, and duplicate steam headers. Also In th 
omitted were heating and plumbing fixtures in all public rtime 
toilets and in part of the toilet rooms designed for em- tion pla 
ployees. The major change in design was the substitu- rease 
tion of reinforced concrete for structural steel in the r imp 
chemical building superstructure, whereby the amount th the 
of such steel was reduced from 1,500 to 100 tons. Early 
In July of 1942 the city was informally advised that its imishe 
request for a project priority could not be granted at the I 
that time. Having reduced the quantities of critical ma- the poll 
terials to an absolute minimum, and having acquainted rib an 
the War Production Board (WPB) with the menace to n pla 
public health inherent in the situation, the city saw no The ¢ 
further course open to it. raw wa! 
However the failure to receive the requested priority ready b 
became a matter of increasing concern during the sum- the Chi 
mer of 1942. Counts of coliform bacteria in the raw Cuore Room in CHEMICAL BUILDING, SHOWING CONCRE! rainag 


water entering Dunne Crib were far in excess of counts 
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4, \ L. 145 0. 6 
In am city did not that Was possi- 
The {urnis! safe water with coagula- 
sedimm itation, and chlorination 
ded 
per It rhis list when prepared showed a 
Septemilmmeal of 2 roximately 2,500 tons of 
iform he. tical materials. Included in the pro- 
Oram ed work were the low-lift pumping 
betwe son and chemical building super- 
as. tures; installation of the low-lift 
. “wad pps alre ly on hand; installation of 
ment +t of the chemical equipment, omit- 
the the agua ammonia equipment, cer- 
Drink the chlorinators, and dry feeders; 
(Journtimestallation of the slow and rapid mixers; 
3). Cr | installation of the necessary elec- 
ng sin | transformers, switch gear, feeders, 
Juival control equipment for the power 
reouir lighting requirements. + oh 
tion tr: immediate action was taken by 
together WPB with respect to either the 
-chiori: tire plant or the suggested partial a | 
ot. Finally in March of 1943, a 
ed ani rity of AA-3 was granted on the 
onths tical materials required for the build- 
B shou g shells of the Low-Lift Pumping te sraphar 
ingly badmmmeation and the Chemical Building. An AA-5 priority 
ested { s granted on the service equipment required for the 
yer 194 dings, including plumbing, heating, and electric 
had vomenting. Plans and specifications were immediately re- 
i on sed to fit the granted priorities, _and bids were re- 
on of cogmgeested on the two buildings. With most war-plant 
at astruction either finished or nearing completion, it 
ropos roved an excellent time to receive bids. A total of 14 
. Publ ids were received—a greater number than on any pre- 
Guericn us contract. The contract was awarded to the low 
PB wa ler and these buildings are now (May 1944) under 
Ily high struction. 
onths Some four months after the granting of priorities on the 
dings, priorities were extended on the stripped-down 
of Lake pment for them. Bids were received on chemical 
nord uipment, pumps and piping, slow and rapid mixers, 
L. raveling crane, freight elevator, and electrical equip- 
“of par nt. All these are now under contract. 
ss water With the completion of these contracts scheduled for 
quest: e late summer of 1944, partial operation of the plant 
aterials ME’. De possible. It is estimated that some 70% of the 
1 But ispended matter and bacteria now in the water will 


eremoved. The water will not be filtered, but longer 
ntact for chlorine will be available in the 50,000,000 
clear-water reservoir. 


DIVERSION AGAIN ENTERS PICTURE 


n the foregoing account of Chicago's effort, under 
yartime conditions, to construct a badly needed filtra- 
bon plant, no mention has been made of its relation to 
reased diversion. Consideration of this possibility 
improving the raw water has been so interwoven 
th the filtration plant problem as to require discussion. 
Early in 1942 a report on the sanitary quality of water 
imished the South District was made by L. M. Fisher 
the U.S. Public Health Service. This report stressed 
the pollution existing in the lake water at the Dunne 
nb and recommended both the completion of the filtra- 
n plant and greater diversion of lake water. 
the effect of increased diversion on the quality of the 
‘aw Water requires some explanation. Reference has al- 
ready been made to the reversal of the natural flow of 
te Chicago River at the time it became a feeder to the 
famage canal. By the construction of a branch channel 
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known as the Calumet-Sag Canal, the same procedure 
was followed with the Calumet River. 

Before its reversal, the Calumet River flowed into 
Lake Michigan near 9lst Street (Fig. 1). Water from 
the lake now enters the river at that point and flows 
through the Calumet, the lower reaches of the Little 
Calumet, the Calumet-Sag Canal, and into the main 
channel of the drainage canal. Since the mouth of the 
Calumet lies between the Dunne Crib and the source of 
lake pollution in Indiana, the diversion of additional 
water from Lake Michigan by way of the Calumet would, 
under favorable wind conditions, remove a _ certain 
amount of polluted water from the lake. 

Additional diversion through the Calumet River would 
also prevent reversals of the river, which occasionally 
result from heavy rainstorms and lowered lake levels 
due to wind or seiches. Such reversals carry pollution 
from the Calumet’s two tributaries out into the lake. 

Both tributaries of the Calumet rise in Indiana. The 
term “‘rise’’ may be misleading in that it generally indi- 
cates a difference in elevation. There is practically none 
along the courses of these streams. They flow parallel to 
each other and in a general way parallel to the southern 
shore of Lake Michigan. The Little Calumet is the 
further south and the longer. The Grand Calumet—and 
never was the adjective ‘“‘grand’’ more ill-advisedly ap- 
plied—traverses the cities of Gary, East Chicago, and 
Hammond, Ind., acquiring on the way industrial wastes, 
all the raw sewage from East Chicago, and effluents from 
sewage disposal plants at Gary and Hammond. 

Although most of the sewage entering the Grand Calu- 
met River is diverted into the Indiana Harbor Ship 
Canal (Fig. 1) and thence into Lake Michigan at East 
Chicago, some of it travels on across the Indiana state 
line to enter the Calumet River in Illinois. It is desirable 
therefore that the flow in this river should be at all times 
away from the lake. Increased diversion would be of 
service in accomplishing this result. 

LEGAL AND OTHER DIFFICULTIES ENSUE 

Consideration of increased diversion as one of the 
methods of reducing pollution in the lake water—how- 


ever justifiable from the standpoint of possible results 
greatly complicated the status of Chicago’s appeal to 
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the WPB. Requiring no critical materials for its accom- 
plishment, it seemed a most attractive experiment. 
Furthermore no one could predict accurately to what ex- 
tent it might relieve the situation confronting Chicago, 
although the U.S. Public Health Service had considered 
it not an adequate solution and had recommended the 


EXTeRIorR View WITHIN CoOFFERDAM 
Bottom Elevation —20, Top, —12 


Lake Port Gares 


immediate completion of the filtration plant. The real 
difficulty lay in securing authority to increase diversion. 

The Supreme Court, in fixing the minimum diversion 
at 1,500 cu ft per sec, had limited the quantity to that 
required for navigation. Its action on an appeal for an 
increased diversion, based on a question of public health, 
was problematical. Even assuming a favorable decision, 
the time required would be considerable. 

In 1939, the Secretary of War had advised the Mayor 
of Joliet, IIL, that he was “of the opinion that the De- 
partment is without any legal authority to permit any 
increase in the flow of water from Lake Michigan.” 
Relief could not be expected from this source. There 
remained the Congress and the President, and these in 
turn were appealed to. In 1942 a bill was introduced in 
the House of Representatives by Congressman Sabath 
authorizing the temporary diversion of 5,000 cu ft per 
sec at Chicago. This bill was referred to the Rivers 
and Harbors Committee of the House but no hearings on 
it were held during the year. 

As the summer of 1943 approached, the Department of 
Public Works became increasingly apprehensive of the 
likelihood of more serious pollution in the water at the 
Dunne Crib than had been experienced during the sum- 
mer of 1942. The WPB had not granted any priorities 
on equipment, and no action had been taken by the 
Rivers and Harbors Committee on the Sabath bill. 
Through the medium of the press, Chicago's Commis- 
sioner of Public Works, Oscar E. Hewitt, advised the pub- 
lic of the seriousness of the situation. 

It was recognized that an increase in diversion offered 
the only possibility of immediate improvement in the 
water at the south end of Lake Michigan. It was also 
recognized that if increased diversion were to be obtained 
quickly it would have to come as a result of authorization 
by the President. Mayor Edward J. Kelly, M. Am. Soc. 
C.E., therefore made an appeal directly to President 
Roosevelt. In his reply the President suggested that if 
emergency diversion were required it could be resorted 
to, and that, ‘should such emergency diversion become 
necessary and reach amounts which threaten to leave 
the District without an adequate balance for the normal 
requirements during the remainder of the present year, 
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the way is open for the city to apply to the 
Court for additional diversion.”’ 

In the meantime the Sanitary District, by ,,,, 
budgeting, had increased the flow through the (aj), 
River over that of the previous summer. Cojng: 
with this increase in flow from the lake, there y,, 
marked diminution in the coliform bacteria count 9 
Dunne Crib intake, as shown in Table I. For the ¢,. 
months, June through September, the average divers. 
in 1943 was 3.3 times that of 1942. The average oj 4, 
coliform bacteria for the same months of 1942 wags » 
times that of 1943. a 


Suprep 


TasBLe I. RELATION OF CALUMET RIVER Diversion ayp 
FORM BACTERIAL Count AT DuNNE CRIB, Sumwers 
oF 1942 anv 1943 


AVERAGE DIVERSION 
Trroven CALUMET, 


AVERAGE 
BACTERIA PER 


Monta Cu Fr Sec Ce at Dunne Con 
1942 1943 1942 194 

June 265 920 218 ; 
July 220 1.200 156 185 
August 275 940 3,310 4 
September 325 550 6,907 Bs) 
Average 271 902 2,648 10! 


Some of the variables other than diversion which mg 


influence the number of coliform bacteria at the Dun» 1 ar 
Crib are wind directions and velocities; temperature ees 
the water; lake currents; sources, amounts, and char oy 
acter of contamination; amount and distribution of ray ih —_ 
fall; and trade wastes which may inhibit the growth meant 
coliform bacteria. With such diverse factors affecting... 
the problem, it is perhaps impossible to ascribe the i: we to 
provement solely to the increased diversion. Neverthy atrol | 
less the comparison between the two years is of interest at. T 
as are the results of lake surveys at the southern end os tone 
Lake Michigan. cal COs 

These surveys are made regularly throughout ha: 
summer months under the direction of John R. Baylis There 
M. Am. Soc. C.E., Engineer of Water Purificatior ‘ble in 
Samples of water are taken at some 31 points between Ts -ifcia 
Dunne Crib and Indiana Harbor. The average of aot | 
surveys in 1943, Fig. 1 (6), showed greater pollution tH: jars, 
the mouth of the Indiana Harbor Ship Canal than th » meer 
average of the 10 surveys in 1942, Fig. 1 (a). This greater eamabe 
pollution in 1943 existed as far to the northwest as th cal ag: 
Whiting Intake, about 1'/; miles. From that point oof... spe 
toward the mouth of the Calumet River and beyor 


peratio 
there was a marked reduction in 1943 at all sampling lil] 
points. However, no sanitary engineer can thumb over 
the reports and charts showing the heavy pollution s 
close to the drinking water supply of 1,400,000 people 
without sharing the apprehension of those in charge 
making such a water potable. 


DIFFICULTIES STILL REMAIN 


In September 1943, the Rivers and Harbors Commit 
tee held its initial hearing on the Sabath bill. At ths 
hearing Chicago presented its plea for temporary addi 
tional diversion. At a second hearing the opponents 
the bill voiced their objections. Following the hearmg 
the State Department indicated that favorable acti 
on the bill would be inimical to Canadian-American rela 
tions. There the matter rests today. 

The necessity of continuing to use a dangerous rm" 
water for the South District, the expense of an attenu 
ated, piecemeal construction, the delay, to date, of tw 
years in the completion of the project—all these indicat 
the impact of war on Chicago’s South District Filtra 
tion Plant. 
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‘oncretein Puerto Rico 
in of Materials and Field Control 
By H. K. EcGLeston 


\{ayor, Corps or Enoineers, U.S. Army 
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HE friendly climate of Puerto Rico permits the use of 
ee materials and methods of placing that would be 
‘in harsher climates. An excellent grade of 

vee is produced from native materials which would never 
inspection standards tn the “States.” The field control 

siuted by the Army has shown considerable direct sav- 
in the cost of concrete while at the same time producing 
nuch improved product with the use of available mate- 
Major Eggleston presented the paper from which 

e was taken, at a meeting of the Puerto Rico Section. 
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HEN he first encounters the concrete aggregates 
and field practices commonly used in Puerto 
Rico, an engineer familiar with standards in the 
ited States is surprised and disillusioned. The only 
ne aggregates available seem hardly suitable for curing 
i, and the local batching, mixing, and placement 


stums cause a concrete inspector to have sleepless 
mghts 
However, here the absence of frost permits a certain 
smount of reduction in normal standards, and the policy 
the Corps of Engineers has been to modify its specifica- 
ns to meet local materials and attempt to train and 
ntrol local labor through the use of a concrete contro] 
nit. The problems confronting this organization have 
een many and varied, but through the cooperation of 
cal contractors and foremen a superior grade of con- 
rete has been produced on all jobs. 

There are three general types of fine aggregate avail- 
ble in Puerto Rico—beach, river, and artificial sand. 
irtificial sand is secured by crushing block stone. It 


i coarse aggregate unless special crushers and screens 
re provided. Therefore, use of this type of fine ag- 
gregate has been limited to U.S.E.D. projects, since 
cal aggregate producers or contractors do not have 
this special equipment. The by-product of crushing 
perations to produce coarse aggregate, the so-called 
ivllo in Puerto Rico, has some of the characteristics 
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At Many Praces Beacu SAND Pits Provipe Goop AGGREGATE 


of this type of fine aggregate but is deficient in sizes 
below No. 16 and has an excessive quantity of dust, so 
that it is not suitable for use alone as fine aggregate 
in concrete. Artificial sands are usually very harsh and 
unworkable, requiring more cement per yard than 
natural sands, and give trouble in obtaining a good 
finished surface, such as in floors. 

River sands are the result of weathering and grinding 
action, on basic metamorphic and igneous rocks, and 
may be composed of any of the many types of minerals 
present in Puerto Rico. The structural qualities of this 
type of fine aggregate are good, but grading is very 
coarse since the sand is produced in the short fast- 
running streams of the mountainous backbone of 
Puerto Rico, and grading is not improved in the mean- 
derings through the broad sugar-producing shore areas. 
The beach sands may be divided into the following 
basic sources—shell, silica, coral, and other miscellane- 
ous marine-life structures. The silica types are very 
rare on the island, and in general are only found where 
large rivers empty into the ocean. 

At first U.S. engineers opposed the use of beach sands 
in concrete. However, one owner of a local beach pit 
persisted in his request for tests of his sand. Samples 
of this pit were taken and very complete tests on the 
material were run. Results compared very favorably 
with those on river sand. Further investigations have 
verified the fact that beach sands in Puerto Rico are as 
satisfactory as river sands if care 
is taken in selecting the proper 
sources. However, only one out 
of seven or eight beach sources 
will produce satisfactory sand 
(based on Puerto Rican stand- 
ards), whereas one out of every 
two or three river sources will do 
so. Except for its low abrasion 
resistance and high coefficient 
of elasticity, which prevents its 
universal use, beach sand has 
proved to be a very satisfactory 
fine aggregate. 

Beach sands have a natural 
tendency toward salt content. 
While it is best to have a zero 
salt content, the presence of this 
material is not as serious as might 
be expected. The use of sea 
water as a mixing agent in con- 
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PLASTERING WITH A SAND CEMENT Mortar (Left) Resutts 1n SCALING (Right) 


crete, or the production of a similar condition through 
the dissolving of the salt crystals in beach sand, is a 
controversial subject. Tests performed in Puerto Rico 
and in other laboratories show that if a structure is made 
of dense concrete, and if the placement is good, sea water 
will have no serious effect upon the quality of the con- 
crete. Sea water has a tendency to produce higher 
7-day strengths, but beyond this point strength fails 
to develop as fast as it would if fresh water were used. 
The ultimate strength of sea-water concrete may be 
10° to 20°% less than that of concrete made with fresh 
water. Owing to the location of most of the U.S.E.D. 
projects in this area, sea water has been extensively 
used in Army projects. Tests being made on specimens 
cast in 1940 are now substantiating the decision to use 
sea water rather than to bring in fresh water by barge 
or truck, which would have added materially to the cost. 
Tests on over 500 sources of sand in this area have 
failed to produce a well-graded sand that will meet the 
grading specifications of the American Society for Test- 
ing Materials, having all sizes from No. 4 to No. 100, 
without wet processing of run-of-bank gravel, wasting 
a large percentage of the larger sizes. All beach sands 
and some river sands are of one sieve size, usually be- 
tween 30 and 50, or 50 and 100 mesh sieves. This diffi- 
culty has been overcome in the field by blending the 
fine and the so-called coarse sands. Blending can best 
be done by providing separate stockpiles for each size on 
the job, so as to control the amount to be blended. 

If sources of fine and coarse sand are close together, 
the desired quantity of the two sizes can be put on each 
truck used for hauling, 
and the sand will be- 
come mixed during un- 
loading and batching 
operations. Witha 
batching plant, it has 
been found that if the 
trucks supplying the 
plant are uniformly 
spaced to prevent the 
piling up of a large 
quantity of one size, the 
normal rehandling 
operations necessary in 
operating this type of 
batching unit will satis- 
factorily mix the ma- 
terials. If large stock- 
piles of sand are built up 
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and the trucks run up on the» 
for dumping, mixing 


Can be 
tained by having two o, , 
laborers level off each load o» 
pile after it isdumped 


produce thin layers of 
and when the sand is shows 
into wheelbarrows from 
locations in the pile, a fairly ,. 
form grading willresult, ~~ 

A comparison of average ; 
and beach sands in Puerto 
with those found in the nor: 
eastern United States ma 
summarized by the follow, 
statements. In general ; 
aggregates in the northeast. 
United States will have a strep»: 
ratio of approximately |29¢ 
compared to Ottawa sand, whi 
those in Puerto Rico will average approximately wy 
Economy factors of continental sand are usually in ¢ 
cess of 100%, while 75% is a good value for materis 
obtained in Puerto Rico. Usually the deposits occyp 
ing in the continental United States are rather extens 
and there is little or no trouble in securing uniforg 
quality and good pit operation, such as is constantly found 
in the small pits operated in Puerto Rico. ; 


FALLACY OF THE ONE-SIZE STONE THEORY 


Usually an excellent quality stone quarry can be found 
near each project. However, local contractors and sto: 
dealers tend to specify a one-size coarse aggregate, usua 
the '/,-in. or the */,-1n. size, and are inclined to compl 
about or reject stone that conforms to the specifications 
used by the War Department in this area. The usu 
complaint is that the War Department stone containg 
too much fine material and dust. 

A brief consideration of the mechanics of concret 
production will show the fallacy of the one-size stor 
theory. The design of concrete consists in filling up 
voids between the stone particles with sand, and t! 
voids between the sand particles with a cement-morta 
paste. The greater the voids around the coarse aggr 
gate, the greater the amount of sand that must be us 
and the more sand used, the greater the amount 
cement-mortar paste required, thus reducing econom) 

Coarse aggregate, well graded from the maximu 
size down to the No. 4 sieve, has the minimum amount 
of voids and produces more workable concrete, whilk 
one-size stone has a maximum of voids. The one-si 
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a uniformly graded 


produc 
.nal from the largest stone 
fairly -» to the smallest sand. 
“he sands in Puerto Rico do 
Tage n . have any of the sizes normally 
serto ad between No. 30 and No. 
he nor - minus 100. Therefore if a 
May graded fine and coarse 
follow egate combination is to be 
eral, Stained, it isnecessary to supply 
theaster sizes from some other source. 
e War Department has at- 
mpted to supply this deficiency 
ind, whi .dding some of the crusher fines to the aggregates be- 
- fa ween | in. and No. 4 sieve. When this material is used 
Bab th the sand, the 5 to 10% of crusher fines in the coarse 
opm syregate, which passes the No. 4 sieve, blend with the 
occur and the combined aggregates approach an ideal 
extens o(-stone mixture. This addition of fine material to the 
aggregate gives the stone the appearance of 
uy to ‘ing an excess of fines, but actually the combination is 
great importance in producing better workability and 
reater economy. 
be for TYPES OF LOCAL CEMENT 
- ‘a [wo types of cement are being produced in Puerto 
‘om ico. The Ponce cement is of the type having a so- 
Beats lled “moderate heat’’ of hydration, or federal speci- 
ye ition 206a cement, while the Puerto Rico cement is a 
lontatal tandard portland, or the federal specification 191d 
pe. The 206a cement has a greater fineness, giving 
oncretelammereater inherent workability and is probably more re- 
© ctonampotant to the attack of sea water owing to its lower tri- 
hee ralcum aluminate content. This type of cement is 
ticularly useful in massive structures, where the 
norteommum of heat generation during hydration is im- 
ee rtant in preventing cracking, as 206a does not gener- 
pew teheat as fast as 1916. The strengths of the two types 
nen re comparable, and their quality compares favorably 
_ with similar types produced in the continental U.S. 
a In the production of high-quality concrete, a well- 
mountmcapped laboratory can be of great assistance. In 
while sa Juan the War Department has set up a completely 


upped laboratory which can handle practically all 
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DustiInG with Dry SAND-CEMENT FINISHING (Left) Gives Poor Resu ts (Right) 


phases of material testing. It has a_ well-equipped 
chemical and physical laboratory; facilities for soil 
analysis, mix design, and aggregate testing; and special 
equipment for testing other products, such as asphalt 
and water. The laboratory has made complete analyses 
of over 500 sources of sand and 350 sources of stone. 
As a result of its work in determining the best type of 
materials for use, and in developing new sources of ma- 
terials, it can show direct savings of over $250,000 in the 
past 1'/, years. It has also helped the field forces in con- 
trolling their work through mix design and testing of 
concrete cylinders. The laboratory has made over 30 
special studies in an attempt to obtain data for fighting 
some of the more common bad practices in Puerto Rico. 
The subject of field control is one that creates con- 
siderable controversy. The usual statement is that it is 
too expensive and does not give improved results. Here 
in Puerto Rico we were fortunate in that the same organi- 
zation which had determined the materials and mix de- 
signs had control of the placement. of the concrete. 
This double control is absolutely essential in order to 
make maximum effective use of the experience of men 
qualified in concrete control. The Concrete Section of 
the Engineer Department has records which show a direct 
saving of more than $300,000 through various types of 
field control. This does not include the various indirect 
savings, such as increased qualities, better finished sur- 
faces, lack of cold joints, and smoother floor finishes. 
Among the local bad practices which an effort has been 
made to correct are: (1) the tendency on small jobs to 
discharge the mixer before adequate mixing of concrete 
has taken place; (2) the 
plastering of concrete 
with a surface layer of 
cement-sand mortar; 
(3) the dusting of floor 
surfaces with raw ce- 
ment or a dry sand- 
cement mixture; (4) 
placing of reinforcing 
steel in floor slabs on 
the ground, where it will 
rust; (5) omission or 
poor preparation of con- 
struction joints; and (6) 
lack of protection 
against rain during pour- 
ing. Some of these 
practices and their re- 
sults are illustrated. 
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ONE OF SEVERAL UNITS OF THE AIRCRAFT FACTORY AT TOULOUS iifferent 
Side View of the Structure When Nearing Completion fle iy 
Such 2 | 
the 
Aircraft Factory in France Has Concrete .' 
support 
Arch Root 
Here, tl 
By Leon Beskrn, M. Ao. Soc. C.E. mpon 
Senior Stress Anacyst, Vuttee Arrcrart Corporation, ALLENTOWN, Pa. ats 
Ai le 
R tie materia concrete was EINFORCED concrete generally make it necessary to use double ~ 
the material chosen for the cannot compete with steel for the con- roof trusses and a roof joint. an 
aircraft factory at Toulouse, struction of roofs with long spans. There are no partitions between _ REIN 
France. This plant consistsof three Therefore there are few examples of con- the columns, and free access is of If th 
main buildings and several exten- crete roofed hangars or other long-span tained to the side bays. Both ends cont 
sions. The main assembly bay has buildings in the United States. Euro- are closed by horizontally operating»... ¢, 
a 170-ft span and is 660 ftlong. On pean practice has differed somewhat, doors. The wind loadson the doosf ... <. 
both sides are two-story bays of and of special interest is an aircraft are transmitted by horizontal bra sracten 
50-ft span occupied by various fabri- factory at Toulouse, France, which has ing to the columns, which ag ..... 
cation shops. The central bay covers an arched roof slab and reinforced con- anchored by diagonals in the planesHy onc 
an area of 112,000 sq ft, without any crete roof trusses. Thisand severalsimi- of the columns. Overhead cranes# . 
interior columns. The roof is com- Jar structures were designed by Mr. Bes- operate on four lines of traci ae son 
posed of 20 cylindrical slabs, 2 in. kin during his residence in France. running the length of the ba mrs 
thick. Each segment is 33 ft wide and suspended at the third pomt 
and sloped to accommodate skylights. The total area of the trusses and on column haunches. Several 3-to rc. 1 
of windows thus provided is 40% of the floor area. cranes of 55-ft span are operated on these paralle 
Edges and centers of the slabs are supported on 41 tracks. 


trusses, 16 ft 6 in. apart. These are also of reinforced Both the first and the second floor of the side bays wer 
concrete of light latticed construction, and interfere very designed to provide free areas 650 by 50 ft. in which pa 
little with light transmission. The trusses are required to _ titions can be added and removed at will. The roots ar 
stabilize the roof, to support the ties transmitting the composed of cylindrical arched slabs the full length | 
horizontal component of the slab thrust, to support the the bays, with three expansion joints. Thrust of Ux 
wind bracing, and also to carry the track for the over- slab is carried by ties every 16 ft 6 in. These ties art 
head cranes. The trusses are supported by columns supported by hangers at the third points. The second 
which are common to the central and side bays. Three floors are of beam and slab construction with tile fillers 
longitudinal expansion joints are provided in the side used to decrease form work. Expansion joints cor 
walls, each joint at the middle of a roof segment. Be- spond to those of the roof. Framing of the two-story 
cause of the flexibility of the roof system of the center structures at each side is designed to brace the central 
bay, there are no joints in the roof. structure. , 
Columns at the joints are split between the ground and Main elements of the self-supporting roof are the slat 
a level somewhat below the connection with the single the skewbacks, the trusses, the wind bracing, and the 
trusses. This design avoids conventional splitting of the columns. For design of the slab, reference was made t 
column for its whole height, an arrangement which would _ the figure of equilibrium, which is a parabola for loads u™* 
240 
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vea large moment of 
a rtia in order to be 
table 10 compression 
dsupport the bending 
woments resulting from 
non-coincidence with 
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On the contrary, if 


sel V spaced arches 


bupport the slab, it 
Lransmits in bending to 
the arches that part of 


loads which produce 
. pressure line which is 
ifferent from the pro- 
roof slab. 


ai, 


‘the loads, and unnecessarily loads the main trusses, 
rhich must be closely spaced. 
upporting roofs eliminates bending by making use of 
, two-dimensional membrane of cylindrical 
Here, the thrust at any point is a function of the normal 
mponent of the load and the radius of curvature of the 
ne, and is generally variable along the line. 
siation in thrust can agree with the tangential com- 
ponent of the loads, as is the case both for the parabola 
ind the catenary described. 


. REINFORCEMENT AGAINST TEMPERATURE STRESSES 


If this equilibrium between variation of thrust and 
tangential loads does not exist, the difference between 
these two quantities can be transmitted as a shear load 
from section to section along the arch until it reaches a 
structure which can absorb such a load, such as the roof 
Loads thus transmitted to the trusses are not 
perpendicular, but parallel, to the surface of the slab. 
Shears are actually small, in fact are nearly negligible for 
the roof slabs in the Toulouse buildings, and as there is 
practically no bending, reinforcing bars or mesh are used 
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INTERIOR VIEW OF THE COMPLETED BUILDING 


solely to prevent cracks due to shrinkage and tempera- 
ture. Slight bending cannot be eliminated because of the 
difference in deflection between the slabs and the trusses 
when they are considered independently of one another, 
and the regions of the slab adjacent to the trusses have 
shape. an increased thickness and additional reinforcement. 
An average of less than 0.8% of the area of the concrete 
was used for the reinforcing bars. 

By thickening the slab for a width of 7 ft along the 
skewbacks, a beam 7 ft deep is constituted, and girders 
at the skewbacks are eliminated, except for a small purlin 
which serves as a gutter and supports the weight of one- 
third of the thickened slab. Owing to the width of this 
section, bending stresses are small in the plane of the slab, 
since the span (16 ft 6 in. between trusses) is less than 
three times the depth, and nearly all the reinforcing bars 
required are for diagonal transmission of shear. 

Consideration of the loading on the roof trusses was 
not complicated by the form of the slabs, for all loads in 
a panel are carried directly to the supporting trusses. 
Actually, the slab is a part of the upper member of the 
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Stpe Bays Were Constructep First ro Give LATERAL SupPORT TO CENTRAL ROOFING SYSTEMS 


truss. Since the compressive load in the slab is known, 
the difference between the total compressive load in the 
composite member and the load in the slab is transmitted 
by the truss member. The remaining load corresponds 
to the dead weight of the truss, the loads suspended from 
it, and secondary loads due to the action of the wind on 
the roof. Moreover, that part of the roof slab which is 
reinforced along the upper member and has the same de- 
flections as the latter is considered as part of it, which 
reduces the load transmitted by the member proper. 
The shape of this upper chord is designed so that local 
bending is almost entirely eliminated. 

Loads in the lattice are small, and only questions of 
stability and fabrication define the dimensions of the 
lattice, which can be pre-cast. The loads in the tie are 
high, and |' ,-in. bars transmit the tension. In order 
to eliminate secondary bending due to the dead weight of 
the tie, the bars are placed in the forms in the shape of 
catenaries. The bars are spliced by simple overlapping 
60 times their diameter, without end hooks. 

A detail of the construction which requires special 
attention is the connection at the skewback between the 
tie, the upper member, the slab, and the column. The 
general design of such a connection appears in Fig. 1. 
As shown on the plan, large end hooks are used. The 
slope at the skewoacks is such that more than half of the 
horizontal component of the thrust is transmitted to the 
bars by friction due to the vertical component. The 
other half is transmitted by shear in the concrete, and 
vertical bars, closely spaced, are required. To avoid high 
bending moments at the truss-column connections, semi- 
hinges are used. 

For determining buckling in columns, lattice, upper 
members of the truss, and bracing, a curve derived from 
Euler's formula was used; this took into consideration 
the decrease of the modulus of elasticity under high 
stress. The properties of the material appear in the 
coefficients defining the curve, which determines the 
stress corresponding to instability. Beam-column for- 
mulas were used in conjunction with that curve, and an 
initial eccentricity of '/ «0 of the span was generally as- 
sumed. 


Concrete in the structure had a minimum ultimay 
compressive stress of 4,500 Ib per sq in. at 28 days 
Copper-alloy-steel reinforcing bars were used. Thes 
had a minimum yield stress of 50,000 Ib per sq in., and 
minimum ultimate stress of 80,000 Ib per sq in. Ten 
perature and shrinkage reinforcing was of conventiong 
structural grade. 


FIXED FORMS PREFERRED 


The contractor prefered to use fixed forms, which wer 
stripped at the end of a 15-day period and rebuilt. Som 
precautions were necessary when forms were remove 
from under the roof slab. The operation was started at 
the crown, and proceeded simultaneously toward bot 


ends, in order to set the thrust in the slab in a continuous 
and progressive manner. Truss forms were removed alter 
the slab forms, and the same sequence had to be used as 


for the slab. It is especially important to remove tem 
porary supports for the truss forms from the middk 
first, in order to avoid the temporary effect of a cor 
tinuous beam on three supports in the truss, whic 
occurs if the middle scaffolding stays after the latera 
parts are removed. 


Quantities of material required, per square foot of this 


plant, including slab, trusses, ties, bracing, columns, a! 
generally all the concrete structure above ground, wer 
as follows: concrete, 0.6 cu ft, that is, a uniform thick 
ness of 7 in.; steel, 9 Ib; and forms, 3.5 sq ft. 

It must be remembered that in France labor is rela 
tively inexpensive as compared with materials. Ther 
fore, the methods of handling concrete are different tron 
those in the United States. Apparently it would prov 
more economical to increase the thickness of the slat 
on a similar structure erected in the United 5tates 
This would increase the steel in the ties and the skew 
backs, but the distance between trusses could be great!) 


increased, which would decrease the total amount of form 


work required. 


Between the completion of design and the removal ot 
the forms, a period of 5 months elapsed. A total period 


9'/, months, during the winter of 1938-1959, was TF 
quired for both design and construction. 
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superstructure of the Groton~-New London 

Bridge es nearly 6,000 ft long. It consists of girder 
appr each spans, deck-truss “Spans, and a deck 
cantilever span over the navigation channel. Erection 
of this center span was complicated by the character 
of the river bed, which precluded the use of falsework 
hents. Balanced erection over the main piers is de- 
wribed by Mr. Gould. Previous articles in the March, 
April, and May issues covered preliminary planning, 
design, and substructure construction. 


Bridge over the Thames River, in Connecticut, a 
340-ft deck cantilever was used. This provides 
. 135-ft vertical clearance over a width of 200 ft, and has 
sqchor arms each 352 ft 6in. long (Fig. 1). On each side 


Pe: the principal span of the Groton-New London 


ltimat { the main span are two two-span continuous deck-truss 
8 days MiB nits, each span of which is 312 ft 6in.long. These in 
These HMB turn are flanked by deck-girder spans extending 1,817 ft 6 
-» and ».on the west or New London approach, and similar 
Ten nstruction for 363 ft 9 in. on the east or Groton end. 
ntiona Balanced erection, that is, cantilevering of the struc- 
ire in opposite directions at the same time about two 
xed supports, played a major role in the erection of the 
truss spans. On the west side, the first of the approach 
ch wer leck-truss spans crosses railroad yards, so that the track 
Som learance governed the location and number of any false- 
Move work bents required for erecting these spans. By using 
rted at anced erection methods, it was possible to reduce the 
d bot! umber of bents and eliminate the heavy tie-downs and 
iNUOUS HM tie-backs that would have been necessary had these 
dafter HMM trusses been cantilevered from the adjacent girder spans. 
ised as \tand adjacent to the main river channel, the bed of the 
e tem Thames River consists of very soft mud varying in 
middle AM depth from 60 to 110 ft, making the use of temporary 
a con ents supported on piles a hazardous proposition. By 
whic! recting a part of the anchor and cantilever arms in a 
latera alanced condition about the main piers, costly false- 
ieias work bents of doubtful lateral stability were eliminated. 
S, al CONVENIENT MATERIAL STORAGE AVAILABLE 
» Were The first of the deck-truss spans on the west approach 
thick tosses the main line and railroad yards of the Central 
. Vermont Railroad, and on the east approach the corre- 
hoon sponding span crosses the yards of the New York, New 
‘her Havenand Hartford Railroad. These yards were conven- 
irom ent lor receiving and storing the various structural mem- 
re vers ol the trusses and for distributing them during erec- 
> sla tion. It was therefore deemed advisable that erection of 
tates ite trusses should start at or near these points, but the 
= rection method used had to be one that would permit 
eau 


iitilevering over the tracks. 

Erection of the west approach truss spans was started 
- Pier 22 (See Fig. 1) by erecting a temporary bent 
sent | W) two panels west of this pier with a platform 
Taming to the bent and resting on the top strut of the 
— as shown in an accompanying photograph. A guy 
mick of 30-ton capacity was set on this platform and 
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Thames River 


IV. Erection of Superstructure 


By Irvine P. Gou tp, Assoc. M. Am. Soc. C.E. 
Wits Parsons, BrainckerHorr, Hocan anp MacDonacp, New York, N.Y. 


BALANCED Over Pier 25, ANCHOR ARM AND MAIN-SPAN CANTI- 


LEVER TAKE FoRM 
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_ travelers on a material car 
on two of the stringers. Whey 
anchor arm and main spay y,, 
reached, the steel was shipped ne Of 
barge and raised directly into tres: 
tion by the travelers. scible « 
While the west traveler ere the | 
the girder spans of the west » cing t! 
proach to the closure point, the ess hent 
traveler continued erection eleva 
Pier 23, after having first set t,. soe pills 
porary pins and bolsters betwe. For th 
the top and bottom chords of ; —_— 
adjoining trusses. The truss y. found 
then cantilevered eastward to pang fle anch' 
point Le and landed on Bent 4 y the ) 
Each leg of this bent rested dept! 
steel-and-timber grillage support to 254 
by 25 timber piles averaging 3) ; ud fro 
35 ft in length, and driven to 9 nding 
ton capacity with a double-acting re 22 
steam hammer. ft 
STARTING Erection oF Deck Trusses Over VeRMONT CENTRAL RAILROAD Instead of batter piles, the cop ut for ; 
tractor elected to drive plum am san 
used to erect enough of the truss members, floor beams, piles and stiffen their tops with a 5-ft fill complete teel pile 
and stringers to enable the derrick to be raised and surrounding the two pile groups. Since the piles we, mould b 
seated on the floor system. The truss members were then driven through 25 ft of soft mud and fetched y sJsework 
erected to panel points L, and Ly in such manner as to with only a 3-ft penetration in the coarse sand stratuy les, wh 
keep the structure always balanced about the bent and _ beneath, it was deemed advisable to reduce the horizontal HB: the to 
the pier. wind shear that might be transmitted to the bent. Th mall lat 
Next, two travelers of 30-ton capacity, one facing east was done by laterally bracing the top of Bent 4 W a ents Wa 
and one facing west, were erected on the deck of the the truss by leaving the temporary pins in place at Pie 
structure by means of the guy derrick. Meanwhile a 23, thus making the top laterals continuous over th 
whirley crane erected Bent 2 W slightly east of panel pier. As an added safeguard, the ends of the botton The a 
point Ly. Since the location of this bent was governed by chord extending beyond Ls were guyed to the top of Pier Brame a: 
track clearances and did not come directly under a panel 24 by diagonal guys of 1'/2-in. wire rope. the shaft 
point, a platform was framed between the bent and Pier , main sh 
21 to support panel point L,. The travelers continued pantileve 
the erection of the truss in a balanced condition until the At Bent 5 W, in Span 24-25, the greater depth of Bionditior 
| westerly part rested on the platform just mentioned and water and a deeper mud layer containing embedde ing the e 
| the easterly part was cantilevered to panel point Lis, as boulders and riprap seriously hampered the driving bolift on 
is shown in an accompanying photograph. When panel suitable pile groups. Only 29 of the 50 piles in the bent the c: 
point L, had been raised to its cambered elevation by penetrated below the river mud; the rest fetched up o the rein! 
| jacks provided under Bent 2 W, the platform and Bent 1 the boulders and riprap. Of the latter, a majority wen nier itsel 
W were removed. A third bent, 3 W, was erected under battered as much as | on 10, having been forced out therefore 
Ly, of the truss, but not supporting it, until Span 21-22 plumb by contact with the boulders and hence might the su 
had been completed and Bent 2 W and its platform re- ‘‘walk’’ under sustained static load. To stabilize the pil the sh 
moved. Panel point L), was then raised to its cambered groups and make them act as a unit, the pile rows wer \ plat 
elevation by jacks under Bent 3 W, and erection con- tied longitudinally (parallel to the bridge axis) by angi the pier 
tinued by the east traveler until the truss landed on Pier guides, and the groups were framed together laterally b nnecte 
23, thus completing the two-span continuous unit. three heavy timber trusses. (See accompanying phot smbled 
aph. 
parts of l-in. wire rope were fastened to th 


Throughout these operations, and continuing during outer corners of the pile groups and wrapped about th 
the erection of the approach deck-truss spans, the struc- diagonally opposite pier shafts; and a set of diagona 
tural members were raised from the railroad yard to deck guys, in the plane of the bottom chord of the bridge, was 
level by the guy derrick at Pier 22 and carried to the attached to the overhanging end of the truss and th 
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ition, by controlling 
if the top of the bent, 
load was permitted to 
bent as would keep 
» stresses in the truss within per- 
<sible er: tion values. Full load 
bent thus occurred only 
ime of jacking under 
bring the truss to cam- 
ur elevation for the setting of the 
hoe pins al Pier 25. 
the erection of the anchor 
ans considerable study was given 
wndation conditions between 
be anchor piers and the main piers. 
the New London or west side, 
, depth of the water varied from 
»to 25 ft, and that of the soft river 
i from SO to 110 ft. Corre- 
nding figures on the Groton side 
re 22 to 30 ft of water and 25 
¥) ft of mud. It was realized 
at for a 15-ft penetration of the 
mm sand underlying this soft mud, 
teel piles from 120 to 140 ft long 
sould be required to support a 
Jsework bent. As these long 
les, while they could be braced 
t the top and below the water line, would develop only 
mall lateral resistance in the mud, the use of falsework 
ents was considered a hazardous proposition. 
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TEMPORARY BENT ANCHORED TO PIER 


The alternative plan, and the one selected, was to 
frame a sloping bent on Pier 26, anchored in the base of 
the shaft and tied at the top by a horizontal strut to the 
in shoes, then erect the portion of the anchor and 
rantilever arms over the pier by maintaining a balanced 
rondition about the pier and bent. Any unbalance dur- 
ing the erection sequence would produce a direct load or 
uplift on the bent, the amount of which would be limited 
the capacity of the bent, the resistance in bending of 
the reinforced concrete shaft, and the stability of the 
pier itself. The lower section of each leg of the bent was 
therefore embedded in the base during the construction 
the substructure and projected from the landward side 
the shafts at about El. +5.2. 

\ platform resting on the top of the sloping bent and 
the pier was erected and braced to the pier shoes by pin- 
nected struts. A 30-ton guy derrick was then as- 
smbled on this platform. The derrick in turn erected 
the short vertical toggle of the bent and enough of the 
main truss members (numbered 1 to 8, Fig. 2), floor 
cams, and stringers to permit ‘‘jumping”’ the derrick 
to the deck level. The truss was then erected to panel 
pnt Uys (sequence shown in Fig. 2), a 30-ton capacity 
traveler set up at Uys, and erection continued by guy 


216'0" Suspension Span 
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Deck-Truss SPANS WERE SUPPORTED ON TEMPORARY Bents DURING ERECTION 


derrick and traveler until panel points U, and Uj; had been 
reached and a second guy derrick set up at panel point Uo. 

During these operations the traveler on the adjacent 
approach trusses had cantilevered eight panels of the 
anchor arm beyond Pier 25 (Fig. 2) and backed off the 
span. Temporary pins and bolsters were set between the 
chords of the trusses for continuity over the anchor pier. 
The remaining members of the anchor span were set by 
the guy derrick at Uy, and the closure was made with 
the three temporary jacking devices that had been erected 
with the truss members. These were located in the top 
chord (in member U,)—U;), in the bottom chord (in 
member Lo—L, and acting with the temporary bolster 
between the trusses), and in the short vertical toggle of 
the temporary bent. 

The first two jacking devices, when operated sepa- 
rately, raised or lowered the cantilevered end of the anchor 
arm, and when operated simultaneously moved it for- 
ward or back in a horizontal plane. The arrangement in 
the vertical toggle produced vertical motion at the ends 
of the truss erected about the main pier. The closure se- 
quence was first to bring the holes in the lower chord con- 
nection at panel point Ls to correct elevation by operating 
the jacks in member U»)—U; and in the vertical toggle; 
then to bring the holes in alinement by operating, sin ul- 
taneously, the jacks in members Up—U; and Lo—L>. 
After this point (Ls) had been pinned and bolted, the 
closure in the top chord was made with the jacks in 
member U)— U; and the vertical toggle. 
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30-Ton Traveler pleted, the erection the car 


lever arm and susper 


j span to mid-chan ne] Dat 
Pin. Jacking devices for ops, R 
— the suspended span y 
L pansion) of the suspended » 
\\Jacking Device Closure Point—o and in the top chord on 
n Member Toggle Bent and the easterly (rotation) % IM 
After the bottom-chord clogy ad 
Bent Pier (26) Fined connection at panel point | mi 
Fic. 2. Prorme or Section or SuperstrucTURE ERECTED BY BALANCING ON PIER had been brought to corre e resu 
elevation by jacking in the ; ns of 
Upon completion of the anchor arm, the vertical toggle, chords, the span was moved horizontally by operat ges are 
temporary bent and platform were removed and shifted simultaneously the top-chord and bottom-chord jack: amend (3 
to the main pier on the Groton side and the west traveler the westerly end. The top chord was then closed by Sabi 
and guy derricks were dismantled. While the same se- ating the top-chord jacks. These jacks were rej ls wil 
quence was being repeated on the east or Groton side of slowly until the suspended span was supported ither 
the river, the remaining traveler on the west deck com- hangers, Uy-Li. Identicgl truss layout, and compar mud 
physical features and foundation condit; ither, 
permitted the same erection sequence p the s 
Groton side of the river. 10us 
. It should be pointed out that the nal pe 
j tinuous and cantilever trusses called fo oe 
the design readily lend themselves t coer 
erection methods chosen by the contract 
and made it possible to start the bala: ega 
erection and take full advantage of mre 
levering methods at points in the structw 
where the cross-sectional area of the n te 
bers was the greatest. All members we 
thoroughly checked for stresses indu _ 
by erection, and it was found that the he - 
members requiring additional cross-s ine 
tional area for the erection stresses y = 
the end top-chord members of the sivid 
proach trusses where cantilevering 8 
adopted, the end top and bottom cher uaa 
members of the approach trusses and an - 
arms at the pier from which the an ws 
arm was cantilevered, and the to; but 
bottom chord (dummy) members betwe: Subera 
the suspended span and the cantilever amg. typ 
The bridge was constructed for ble so 
Groton—New London Bridge Commuss at is 1 
from the design, and under the supervis bilized 
of the Connecticut State Highway DeparGiiiferenc: 
ment, for which William J. Cox, M. Am 1 base 
Soc. C.E., is Commissioner. In charge GiRimilar t 
the work for the Highway Department permit 
A. W. Bushell, M. Am. Soc. C.E., Dept The nr 
Commissioner. Field supervision | 
under the direction of W. G. Brenneke rial con 
M. Am. Soc. C.E., Project Engineer, 4 rocessin 
Paul C. Parshley, Assistant to the Proy 
Engineer. The writer was resident eng 
neer, during the erection of the truss spa! Soil. al 
for Parsons, Klapp, Brinckerhoff ever, 
Douglas, of New York, consulting engie*"Siarthy 1 
to the Bridge Commission. The r Our 
= ~<a superstructure was fabricated and erect mesh 
by the Harris Structural Steel Compan) | gereg 
New York, represented on the job by K° ich is 1 
ert Smith, superintendent, and Edware* 
Anove. CeNTER SusPtNDED SPAN CANTILEVERED DurInc Erection—Nore Guerber, resident engineer. wey 
Jackinc Devices; Betow, Pie Groups ror Support oF Temporary Bent for the concrete deck was the A I. 5a 
TrusSsED AND Guyebd FoR LaTERAL STABILITY Construction Co. of Hartford, Conn. 
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ty IMPLY stated, soil stabilization is a method for 
il cls adding granular material to fine soils, or fine 
point | material to granular soils, in such proportions that 
Pe » resulting mixture will “stay put’ under the condi- 
: th os of use for which it is designed. The three principal 
“te +s are for (1) stabilized surfaces, (2) base stabilization, 
»d (3) subgrade treatments. 
“9m Siabilised surfaces are used because not many natural 
aA ls will carry heavy and fast-moving traffic in all 
db ther without special treatment or surfacing. They 
mn muddy and slippery in wet weather, dusty in dry 
oditi ther, rough and rutty in the winter, and bottomless 
= p the spring when the frost goes out. Paving is the 
ious remedy, but still for many highways conven- 
b nal pavements are not economically feasible. These 
ds, to produce all-weather service, must be treated 
na some way to render them stable under all, or most, 
= natic conditions. Stabilization by means of soil- 
= seregate mixtures is one type of treatment for this 
Valid 
vd Bose stabilization is fundamental. Almost any type 
_ road or runway surface will give a good account of 
he 1 if if it rests on a foundation that will stay in place 
re roughout the year. But soils underneath pavements 
. y swell, or shrink, or be displaced with fluctuations 
_ p water content, frost, and character of traffic. Not 
a y soils in the natural state will furnish stable sup- 
dy hence in most cases it is necessary either to build 
the ngid surface that will perform satisfactorily irre- 
ing tive of the underlying support (if that is possible), 
= provide an adequate transitional layer. Flexible- 
aon pavements require stabilized transitional layers 
og tonly to guard against the vagaries of the supporting 
io |, but to furnish structural strength. 
amg subgrade treatment of some sort is often needed under 
ois gid-type pavements to prevent the bad effects of un- 
lor table soil support, and often a further subgrade treat- 
nimiis nt is necessary in the case of a flexible pavement on a 
ervi tabilized base. To meet these conditions, considerable 
Der ference in the composition of mixtures for surfaces 
M. | bases is required. Subgrades require mixtures 
harge milar to those for bases, but much more latitude may 
nent W permitted in the combinations. 
 Deput the ruling factors in producing stabilized soil-ag- 
On W4ierecate layers are the characteristics of materials, ma- 
rennes nal combinations, and degree of compaction secured in 
i] rocessing. 
 Proi 
nt eng MATERIALS 
SS Spal vl, although a term that is used somewhat loosely, is, 
off = ‘ever, largely self-explanatory. It is the layer of 
~——r uly material on which a road or runway is built. 
he st ‘our purpose, it is divided into two fractions by the 
erect mesh sieve. 
pay ceregaie is any material in the stabilized mixture 
by - ich is retained on the No. 200 sieve. Usually part of 
ward “Sie aggregate comes with the soil. 
otra ‘ime sou, the fraction passing the No. 200 sieve, is 
I. Sa ‘ier subdivided into silt and clay. The coarser 
- ‘ans, or silt, are distinguished by grittiness. The 
No. 6 
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soil Aggregate Mixtures for Stability 


w of Current Methods in Construction and Control for Roads and Airport Runways 
By Roy W. Crum, M. Am. Soc. C.E. 


Director, Highway Researcu Boarp, NATIONAL Researcu Councit, Wasnincron, D.C. 


finer non-gritty particles compose the clay; they be- 
come cohesive when wet to form a sticky mud. 

Controlling characteristics of granular materials are 
particle size, gradation, and the binding properties of 
the fine-soil fraction. Gradation is determined by sieve 
analysis, and binding properties are measured by the 
tests for liquid and plastic limits. 

Steve analysts is used to determine gradation in sizes. 
This test is important because stability and resistance 
to shear and abrasion depend largely upon the inter- 
locking of particles larger than those passing the No. 
200 sieve. A large body of experience has been used 
to establish the desirable limits of sizes. The method of 
making sieve analysis has been standardized by both 
the American Society for Testing Materials and the 
American Association of State Highway Officials, as 
follows: A.S.T.M., “Standard Method of Test for 
Sieve Analysis of Fine and Coarse Aggregate,’’ C136-39; 
and A.A.S.H.O., “Standard Method of Test for Sieve 
Analysis of Fine and Coarse Aggregate,’ T27-42. 

Liquid limit is the percentage of water at which a 
soil passes from the solid or plastic state to the fluid 
state. Water can be present (1) as a film adhering to the 
surfaces of the particles, (2) as capillary water, or (3) 
as free water. The liquid limit is reached when the 
total water content becomes large enough for free water 
to be present. Below this limit materials capable of 
holding capillary water are plastic and above it they 
are fluid. Materials, such as coarse sand, that do not 
have spaces of capillary size are not plastic, although 
they may hold water in the film phase. A high liquid 
limit indicates that the material will hold large amounts 
of film and capillary water owing to the presence of fine 
particles with large total surface area and capillary-size 
voids. This condition tends toward instability and 
sponginess. Liquid limit is determined from that part 


of the air-dried sample which passes the No. 40 sieve. 
It is defined by mojsture content, expressed as a per- 
centage by weight of the oven-dry soil, at which the soil 
will just begin to flow when jarred slightly. 


That is, 
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Limit Test, Ustinc MECHANICAL DEVICE 


Standard Grooving Tool Shown in Front 


soils at the liquid limit have a very small but definite 
shear resistance which may be overcome by the applica- 
tion of little force. At the liquid limit the cohesion is 
practically zero. 

The soil sample containing a previously determined 
percentage of water is placed in a porcelain evaporating 
dish about 4'/>» in. in diameter, shaped into a smooth 
layer about */s in. thick at the center, and divided into 
two portions by means of a grooving tool of standard 
dimensions. The dish is held firmly in one hand and 
tapped lightly 10 times against the heel of the other 
hand. If the lower edges of the two soil portions do 
not flow together, the moisture content is below the 
liquid limit. The test is repeated with more or less 
moisture, as the case may be, until the two edges meet 
exactly after 10 blows. 

A mechanical device, calibrated against this hand 
method, is used in most laboratories. The liquid limits 
obtained by an operator of average experience and skill, 
using both methods, should check closely for identical 
soil samples. The standard methods of test for the 
liquid limit of soils are: A.S.T.M., D423-39; and 
A.A.S.H.O., T39-38. 

Flastic limit, also determined on the fraction passing 
the No. 40 sieve, indicates the other end of the range in 
moisture from the liquid limit, within which the binder 
material has plastic properties. It is defined by the 
lowest moisture content, expressed as a percentage by 
weight of the oven-dry soil, at which the soil can be 
rolled into threads '/s in. in diameter without breaking 
into pieces. Soil that cannot be rolled into threads at 
any moisture content is considered non-plastic 

The plastic limit is therefore the moisture content at 
which cohesive soils pass from the semisolid to the 
plastic state. It is also the moisture content at which 
the coefficient of permeability of homogeneous clays 
becomes practically zero. The standard methods of test 
for the plastic limit of soils are: A.S.T.M., D424-39; 
and A.A.S.H.O., T90-38. 

Plasticity index is the difference between the liquid 
limit and the plastic limit, or the range of moisture 
content through which the soil is plastic. When the 
plastic limit is equal to, or greater than, the liquid limit, 
the plasticity index is reported as zero. When the 
plastic limit cannot be determined, the plasticity index 


may be designated by the letters NP (non-plastic) , 
indicate that the soil is entirely lacking in plas'icity 
This index is a measure of the cohesivencss of , 
material and of its flowability under pressure. 4 ). 
index indicates low cohesiveness, and a hig! index 
tendency to instability when wet. The value deg, 
is the one between these two extremes that wil] i. 
meet the conditions of use, whether for surfaces, bay. 
or subbases. 


MIXTURES AND COMPACTION REQUIRED 


The basic theory for soil-aggregate stabilizatic, 
that properly composed and graded mixtures wil] be, 
wheel traffic when in a damp condition, much oj the 
stability being furnished by the adhesive power of 
thin films of water surrounding each particle of » 
gregate, silt, or clay. Problems arise when it js 
tempted to retain these moisture films against the y, 
garies of the weather. When it rains, the penetration 
water must be resisted and the lower stability, due ; 
excess water, must be compensated for by the interlog 
of particles. In dry tinieés, means must be found ; 
retain the moisture films or provide other types of , 
hesive films. Soil-cement and bituminous mixtures an 
extensively used for this purpose, but the scope of this 
paper does not permit a discussion of them. 

For surface courses to be used without bituminos 
cover, maximum stability is provided by dense, fi 
textured, well-compacted mixtures having sufficiest 
capillarity to insure the retention of water. An exces 
of water does not occur in mixtures of such high capillarit 
because the water brought to the top by capillary « 
traction evaporates if unrestrained. But with a wate 
tight cover, trouble will result when the capillary wate 
comes up beneath this lid and finds no place to go 
clay may swell and soften to a disastrous extent. Hence: 
for bases, maximum stability requires a well-compact 


mixture with slightly lower capillary properties, and ire, as 
more open-textured grading of particles. Thus bas Sodiu 
courses require different mixtures from surfaces; and ropert} 
a road with a stabilized course designed for use as a sur the p 


face is to be improved by adding an impervious wearing 
course it is necessary to tear up the stabilized layer a 
revamp it, except in those cases, defined in the standanj 
specifications of the A.S.T.M. and the A.A.S.H.O., wher 
the original mixture might be considered suitable t 
either type of use. 

Below the stabilized surface course or base cours 
just discussed, comes the foundation. It frequent re 
needs some stabilization treatment, by means of subbasg 
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lastic) gi jjanket \vyers, to aid it in resisting the vertical pres- 
City es of t loads without excessive deformation and to 
SS of thE rimental volume changes due to climatic 
A ln ations and moisture fluctuations. A wide range of 
index -tyres . d treatments has been used for this purpose. 
€ desip -— purposes, Maximum compaction is an essential 
Will beg ure of the stabilization process. 
‘REATMENT OF SURFACE COURSES 
rhe criteria for successful stabilized surfaces are: 
‘oarticle-size grading that will provide abrasive re- 
zatior -sance and shear strength by interlocking of particles; 
Will hes , binder soil content that will provide cohesion and 
ch of thlllbesistance ‘0 penetration of water; (3) maximum com- 
er of th ion: and (4) protection against surface disintegra- 
le of nin drv weather. 
it is a Particle-sise gradations that are known to produce 
t the y sfactory results for stabilized surfaces may be found 
ration ¢ the A.S.T.M.’s Tentative Specifications for Materials 
y, due ¢ - Stabilized Surface Course, D557-40T; and in the 
interlock \S.H.0.’s Standard Specifications for Materials for 
found t tabilized Surface Course, M61-42. 
es of a vheston and resistance to penetration of water are 
tures ar vided principally by the clay part of the fine-soil 
e of thielllraction. The significant characteristics are deter- 
med by the tests for liquid and plastic limits. Ac- 
Huminous rding to the specifications for surfacing mixtures just 
ise, fir ted, the liquid limit must be not more than 35, and 
sufficient e plasticity index nat less than 4 or greater than 9. 
Ln excess Sodium. chloride and the chlorides of calcium and 
apillarit nammesium are frequently used with the type of soil- 
lary at sgregate mixtures under discussion. The chlorides of 
a water icjum and magnesium. are deliquescent, that is, they 
ry wate—mbave the property of dissolving in water drawn from the 
go: t : Hence, they have a powerful effect on the reten- 
Hener 1 of water films in the interior, and they also facilitate 
mpacte mpaction. At least 10 Ib per ton of stabilized mix- 
$s, and re, as an admixture, should be used for these purposes. 
wus bas Sodium chloride, although not deliquescent, has the 
3; and roperty of attracting and retaining water, and so adds 
as a Sur the property of water retention in the capillary pores. 
Wear©ning 
ayer al 
standard 
>., where 
table 1 
» COUrs 
equent 
subbasq 
we OPERATION OF COMPACTION TEST.IN LABORATORY 
Ht also crystallizes in the pores near the surface, thus re- 
nding evaporation, which is advantageous, except when 
agg is combined with a very wet underlying 
nation 
“ompaciion to the greatest extent possible is an essen- 
“requirement. The degree depends upon the amount 
P Moisture in the mix and upon the compacting opera- 
un. The amount of water which will be conducive to 
eae maximum compaction varies with the character of the 


A satisfactory procedure for predetermining this 


. 
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THREE-WHEEL ROLLER PREPARING SURFACE COURSE 


is to compact samples of the mixture with various water 
contents in a mold. No compaction-test method has 
been standardized. One procedure, recommended in 
the Wartime Road Problem Bulletin No. 5 of the High- 
way Research Board, on Granular Stabilized Roads, is 
to use the weight per cubic foot of the compacted sample 
as the measure of compaction. 

Having determined the optimum amount of water, 
the adequacy of the rolling operation can be checked by 
determining the weight per cubic foot of undisturbed 
samples taken from the road or runway after rolling. 
A satisfactory test method for ‘‘Determining Density of 
Soil Layer,”’ is described in Public Roads for February 
1942. According to E. A. Willis (Public Roads, Novem- 
ber 1939), the presence of calcium chloride in the mix is 
conducive to adequate compaction with much less rolling 
than the presence of water alone. 

Surface protection in dry weather is another need. 
The best means so far used for alleviating dust on un- 
treated stabilized surfaces is to apply about | lb per sq 
yd of calcium chloride when the surface is damp from 
sprinkling or natural causes. Since this salt has the 
property of penetrating the mass, the treatment has the 
further desirable effect of helping to maintain the mois- 
ture in the interior of the layer. 


BASE-COURSE STABILIZATION 


The significant features of stabilized base-course 
construction are: (1) grading to provide adequate 
particle interlock; (2) binder soil content sufficiently co- 
hesive for stability, but with low enough capillarity so 
that an excessive amount of moisture will not cause 
trouble; and (3) maximum compaction. 

Grading and cohesion requirements are covered by the 
A.S.T.M.’s Tentative Specifications for Materials for 
Stabilized Base Course, D556-40T; and by the 
A.A.S.H.O.’s Standard Specifications for Materials for 
Stabilized Base Course, M56-42. For cohesion they re- 
quire that the fraction passing the No. 40 sieve shall have 
liquid limits and plasticity indices not greater than 25 
and 6, respectively, for Type A (sand-clay mortar), and 
Type B (coarse-graded aggregate) mixtures; and values 
not greater than 25 and 3, respectively, for Type C (screen- 
ing or sand). 

Compaction to a high degree is also necessary for 
stable bases. Best results are secured when placement 
of the cover course is delayed for a seasoning period and 


ay 
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Pre-Mixep MATERIAL DumMPED IN WINDROWS BEING SPREAD AND 
LEVELED BY A GRADER 


to take advantage of the further consolidating action 
of traffic. Trouble is likely to result if a bituminous sur- 
face is placed on a granular stabilized layer, no matter 
how well compacted, if most of the water used in rolling 
is still present. About 40° of this water should have 
gone before the top is applied 

Calcium chloride in the mixture (about 10 Ib per ton) 
can be used advantageously in this process. This salt 
facilitates the compacting operation and thus shortens 
the necessary seasoning period. 


TO STABILIZE THE SUBBASE 


In cases where the natural subgrade soil does not 
have sufficient bearing power, or is susceptible to detri- 
mental volume change due to climatic variations and 
fluctuations in water content, it is desirable to introduce 
another stabilization layer to form a subbase. The 
functions of this layer are less complex than those of 
surface and base courses, and considerable latitude in 
its composition is permissible. Practice recommended 
by the Highway Research Board in Wartime Road 
Problems, Bulletin No. 5, is as follows: 


(a) For drainage layers or substitute blankets, to the depth 
affected by frost, for naturally silty soils which become unstable 
due to frost or subsequent thaw, use non-plastic granular mate- 
rial with not more than 8°; passing the No. 200 sieve 

(6) For subbase on soils of low support and treatments on plastic 
soils (plasticity index more than 15) which are subject to detri- 
mental volume change, use 


1) non-plastic granular material with not more than 8° 
passing the No. 200 sieve; or (2) materials having more 
than 55°, between the No. 10 and No. 200 sieves, with a 
maximum liquid limit of 35, and a maximum plasticity 
index of 15; or (3) in locations not subject to detrimental 
frost, any material with a maximum liquid limit of 40 and 
plasticity index not greater than '/, the liquid limit. 


Use of the specifications quoted should insure stability 
under rather extreme climatic and unfavorable moisture 
conditions. It is not to be inferred, however, that such 
precise control is always necessary. One of the best 
features of stabilization practice today is that it per- 
mits of wide variation with satisfactory results, when the 
design is not dictated by extreme conditions. 

The standard specifications may be regarded as one of 
two guides to be used-in particular cases. The other is 
previous experience with the materials locally available 
for use under prevailing conditions. After all, the 
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problem is that of making the best use of such : jateri,), 
to secure a satisfactory result. The possibility of oq, 
nomical departures from the standards, as indicated ; 
experience in the same locality, or with similar oop, 
tions and materials, should never be overlooked. 

The common problem is to find some materia! pear 
which can be added to the subgrade soil to prociuce ¢, 
needed stability. Less frequently, it will be found 4, 
sirable to haul and place another material which, wix 
out further treatment, is known to have the want, 
characteristics, or to mix materials and haul them to ¢), 
site from a central plant. 

Preliminary studies may be facilitated by many) 
examination. Wartime Road Problems No. 5 » 
Granular Stabilized Roads, of the Highway Researd 
Board, has the following tosay on simple field observation: 


If a sample of well-graded material, with particles coarser tha 
about '/, in. excluded, is wetted and squeezed in the hand 4 
following characteristics will be noted: (@) The soil is extremely 
gritty; (6) it can be formed into definite shapes that retain th. 
forms even when dried; (c) if the clay alone adheres to the hand 
it will only be enough to discolor them slightly; (d) if more tha 
enough soil to discolor the hands adheres to them, it will consist 
both sand and clay instead of clay alone; and (¢) when the wette 
sample is patted in the palm of the hand it will compact into , 
dense cake that cannot be penetrated readily with a blunt stick ¢ 
size of a lead pencil; (f) if the wetted sample is compacted into a 
container and allowed to dry, it will show little or no shrinkag: 

The grittiness of the sample indicates the presence of sufficient 
granular material. Development of somé strength on drying in 
cates a sufficient amount of binder soil. Resistance to the penetr 
tion of the pencil or stick, even when the sample is thorough! 
wetted, indicates desirable interlocking of the grains and the pres 
ence of a sufficient amount of capillary force. 

Too much sand would cause the sample to fall apart when drie 
Too much clay would leave the hand muddy after the wet samp! 
was squeezed, and would cause the wet sample after being patted 
offer little resistance to the penetration of the stick, and woul 
cause excessive shrinkage of the sample on drying. 


For determining the best proportions, the simplest 
procedure is to make and test trial mixes until one is 
found that has the necessary characteristics. In most 
cases the final decision will probably be reached on th 
basis of such trial mixes. The process may be shortened 
by making some preliminary educated guesses. Having 
sieve analyses of the separate materials, it is of cours 
easy to compute the sieve analysis of any predetermine< 
combinations. To compute how much of each maternal 
to use to get a combined analysis within a fixed range 1s 
not quite so easy, but methods for so doing have bee! 
devised. Henry Aaron (Proceedings, Highway Re 
search Board, Vol. 21, p. 515, 1941), has proposed a 
simple graphical solution. A mathematical one, used 
by the Michigan State Highway Department, is given 0 
the Highway Research Board's Bulletin No. 5. 

Predicting the plastic properties resulting from com- 
binations of materials is not so certain. A method used 
by the Michigan State Highway Department, given © 
the Proceedings of the Highway Research Board just 
mentioned (p. 311) has been found effective in connec 
tion with final trial mixes. 

For this review many publications have been com 
sulted. Acknowledgment is particularly due to nu 
merous articles in Public Roads, to the standard spec! 
fications and test methods of the American Society 
for Testing Materials and the American Association ©! 
State Highway Officials, and the Wartime Road Prob 
lem Bulletin of the Highway Research Board on Granu 
lar Stabilized Roads. Photographs of tests and applica 
tions are included by courtesy of the Public Road 
Administration. 
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N 0. 4 
laterals 
ted evelopment of Commercial Explosives 
Cond; 
By E. L. THayer 
Tecunicat Service Section, E. I. pu Pont p—E Nemours Company, Wiimincton, Dev. 
h, with H!/RE are two broad classifi- Ae time the mention of explosives The composition of black powder 
wante cations of explosives today— brings to mind a recent raid over varied widely until about 1650, when 
m to the commercial and military. The Hitler-held territory, when 500 tons or it became fairly well established at 
? -yer icludes black blasting pow- so of explosives were dumped on appro- approximately 75% saltpeter, 15% 
manual er and dynamite, and the latter, priate targets. No “newscaster,” relat- charcoal, and 10% sulfur, a formula 
ee mokeless powder, nitrocotton, tri- ing the bombing, mentioned that an equal which is not materially different 
Lesearc trotoluene, and many others. amount of commercial high explosives fromthe oneinusetoday. The high 
vations \either class can be substituted in was used the same day in mines and _ cost of potassium nitrate held up the 
great volume for the other. quarries and on construction jobs in the widespread use of this explosive in 
inser tha Rlack powder is too weak for mod- United States. Over one million pounds rock work until 1857, when Lammot 
_* m military use, and gives off such of dynamite are used everyday by our basic duPont successfully replaced this 
tain a lumes of black smoke that it industries. This paper by Mr. Thayer expensive ingredient with the 
he hand ld expose our positions to the was presented before the Metropolitan cheaper Chilean saltpeter, or sodium 
nore tha emy. Dynamite is too sensitive Section of the Society. nitrate. This new formula quickly 
consist od powerful for use in guns or shells ; replaced the old potassium nitrate 
le wette nd also it is too prone to explode on the impact of a black powder for all except a few specialized uses, and 
Ct into a ullet to be safely transported in combat areas. it is the well-known black blasting powder of today. Our 
stick tf On the other hand, military explosives are too expen- mines use over 150,000 Ib every worsing day. 
ed into a sve for commercial use, as modern ammunition requires The next era in the history of explosives was heralded 
os refinements and uniformity in manufacture that could _ by the discovery of nitroglycerin by Sobrero in Italy, and 
ne not be justified in explosives for mining and quarry- nitrocellulose by Schoenbein in Germany in the year 
penetr Some are also weaker than many dynamites and 1846. These proved to be extremely violent explosives 
Situahh ave off such large quantities of toxic gases that they and much more powerful than black powder. Attempts 
the pres uld not be used underground. Military explosives to use them commercially met with unexpected difficul- 
mot be made in commercial explosives plants or vice ties and many disastrous explosions. Furthermore, 
en dre ersa, and it is not economically possible to convert while a spark or a flame had been a very satisfactory 
= camps ither plant to manufacture the other type of explosive. | means of igniting black powder, they were entirely in- 
| lhe early history of explosives and their actual inven- adequate for either of these new explosives. 
nie tion is a matter of much speculation. Gunpowder is 
ertainly the oldest variety, and while great antiquity 
implest s been conferred upon it, and it has been linked with 
one is Greek fire,”’ it is doubtful if potassium nitrate of suf- 
n most ficient purity was known before the Middle Ages. The 
on the -hihese and Arabians knew of saltpeter about 1250 to 
rtened 00, and they used it in fireworks for military pur- 
Having poses. Roger Bacon’s writings contain undoubted refer- 
course nee to gunpowder, instructions for its manufacture being 
rmined mceealed in ciphers. He was well acquainted with the 
aterial ct that 1t exploded violently when ignited in confine- 
ange 1s nent. Very little progress in the development of gun- 
e beer powder took place until it was used to propel missiles from 
y Re guns, and this invention appears to be due to a German 
osed a monk, Berthold Schwartz, who is also generally con- 
, used idered the inventor of firearms. Old manuscripts record 
iven in iifferent dates for this discovery, but guns were certainly 
i use by 1320, and gunpowder was used for undermining 
1 com lortihications soon after 1400. 
d used 
ven i POWDER ASSUMES A PEACEFUL ROLE 
d just [t appears that gunpowder was used only as a military 
onnec \plosive for at least 300 years, and it was not until the 
rly part of the seventeenth century that it was adapted 
con to the peaceful arts of mining and construction. The 
» nu irst authentic documentary evidence states that Kaspar 
speci Wendl used gunpowder in the royal mines of Shemnitz, 
ociety Hungary, in 1627. The growth of this practice was re- 
1011 Ol tarded by the lack of proper drilling equipment, the neces- 
Prob ‘ty of developing a new mining technic, and the high 
yranu ost ot the explosive. However by 1650 gunpowder was 
yphica — utilized in mining in Germany, Saxony, and Sweden. 
Roads 5 tons were used in the Freiberg STonE PrRopERLY BROKEN UP BY Exptosives Can Br Easity 
HANDLED BY EQUIPMENT 
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Quarry BLast Breaks Loose THOUSANDS OF TONS OF STONE 


A Swedish chemist, Alfred Nobel, obtained a British 
patent for a fulminate of mercury blasting cap in 1867. 
His discovery that nitroglycerin could be consistently 
and completely detonated by mercury fulminate is one 
of the greatest advances in explosives science, as it 
opened the way to the practical use of all high explosives. 


DISCOVERY OF DYNAMITE 


The practice of blasting with nitroglycerin was ham- 
pered by its extreme sensitiveness to shocks and jars and 
by the fact that, being liquid, it was of practical use only 
in holes pointed downward. In 1867, Nobel discovered 
that kieselguhr, a chalky earth, would absorb about 
three times its own weight of nitroglycerin. This mix- 
ture of 75° nitroglycerin and 25% kieselguhr gave a rea- 
sonably plastic material that was much less sensitive to 
shock than the liquid nitroglycerin, could be conveniently 
transported and handled, and efficiently detonated with 
a blasting cap. This was called Nobel's Dynamite No. 1. 

With his chemical background, Nobel soon realized 
that the inert kieselguhr added nothing to the chemical 
reactions involved in the explosion of nitroglycerin; 
in fact it detracted from it as it absorbed heat. He sub- 
stituted sawdust and wood pulp, which would be con- 
sumed in the explosion and later added potassium nitrate 
or sodium nitrate, which furnished oxygen for combus- 
tion. These mixtures of nitroglycerin, sodium nitrate, 
and wood pulp are the straight dynamites of today. 
There is littlke demand for them now as chemical re- 
search has produced dynamites that are cheaper, less 
dangerous to handle, and better suited to underground 
and wet work. However, they still serve as the stand- 
ard for determining the strength of all modern dynamites. 

European chemists had been studying nitrocellulose as 
a military explosive ever since its discovery. Nobel 
looked at it from the blasting angle and in 1875 patented 
blasting gelatin, a plastic rubber-like explosive made by 
adding 7 to 10° of nitrocotton directly to nitroglycerin. 
It is still made on practically the same formula and sold 
under the same name. It will retain full efficiency al- 
most indefinitely under water. Nobel also discovered 
that much smaller percentages of nitrocotton gave a thin- 
ner gelatinized nitroglycerin, which imparted remarkable 
water resistance to dynamites. He patented those mix- 
tures of nitroglycerin, small amounts of nitrocotton, pulp 
and sodium nitrate, which are sold today as straight 
gelatins. 
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hygroscopic, the use 
these dynamites 


canfined to dry work for many years; however chemica) 


research has recently added considerable water resistan 
to certain grades, thus widening their field of usefulness 


Naturally, ammonium nitrate was also substituted fo: 


part of the nitroglycerin in straight gelatin to form th 


well-known family of ammonia gelatins. As their wate 
resistance is only slightly less than that of the straight 
gelatins, they have replaced the latter grade in all excep: 


the most severe work. 


AMMONIA DYNAMITES USED IN MINES 


Black powder was the preferred explosive for coal mu 
ing because of its slow heaving action. However, 
gave a hot flame of long duration when it exploded a 
was the cause of many terrible coal-mine disasters wh 
shot in the presence of coal dust or gas. Attempts t 
shoot coal with straight dynamites showed that this ex 
plosive was just as dangerous and entirely unsuited i 
properties for the purpose. Ammonia dynamites wer 
slower in action and gave flames that were cooler and 
much shorter duration than black powder. Early 1 


this century, the U.S. Bureau of Mines and the explosives 


manufacturers went to work to develop a safety explosiv 
for coal mines, and in 1907 the first permissible dynamit: 
for use in gaseous and dusty mines was announced 
This was the forerunner of a long line of dynamites manu 
factured expressly for coal mining. There are now | 
on the approved list. They are designed to meet ever 
possible coal-mining condition, and are mostly low-de 
sity (that is, high stick count) ammonium nitrate dyna 
mites, although there are also a fair number of gelatinous 
and water-resistant permissibles. It is gratifying to not 
that since their introduction there has been not a sing! 
instance of a coal-mine explosion involving properly use 
permissible dynamites. Their use has increased stea 
ily, and last year coal mining consumed over 90 mullv 
Ib of permissibles, or 21.5% of the entire consumption 
the country. They have not entirely displaced blac 
powder, as some 55 million Ib of the latter was used " 
1943, but the quantity is gradually decreasing. 

The ammonia permissibles were purposely made ver) 
low in density, that is, with as high a cartridge coumt “ 
possible, in order to approach the low strength and slow 
action of black powder and avoid undue shattering of 
coal. Their success in coal shooting indicated that sm 
lar dynamites might work well in soft ores and rocks 13 
are easily broken. Field trials showed this to be tue 
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‘hey are characterized 
.roglycerin and high am- 
. nitrate contents, so that 
‘yey are very strong per unit of 
-eight. However, they are so 
giky and run so many more 

ctridges per case than the regu- 

: ammonia dynamites that they 
-e much more economical where 
the work is dry. 

For many years, gelatins de- 
ned for very wet work had to 
» ysed even When conditions were 
ly moderately wet or damp. 
\s{ar as ability to withstand water 
cas concerned, there was nothing 
etween the highly water-resistant 
latins and the non-water re- 
stant ammonia dynamites until 
hemical research produced the 
«mi-gelatins. These grades are 
bout half-way between the types 
yst mentioned, as they will de- 
tonate at full efficiency after 
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several hours of exposure to water. SPLENDID Resutts Are OBTAINED IN CoAL MINes BY PRopeR CHoIce oF EXPLOSIVES 


[hey are fairly high in stick count, 
s« that they can usually be substituted for gelatins with 
economy when water conditions are not too severe. 

[he freezing point of nitroglycerin is about 54 F, so all 
iynamites formerly froze if exposed for any length of time 
to low temperatures. They were then insensitive and 
had to be thawed before use. This operation was very 
dangerous and resulted in numerous accidents every 
winter. About 1920 to 1923 the explosives chemists 
were able to eliminate this fault by adding freezing-point 
depressants which act like the substances used to protect 
uitomobile radiators. The most common low-freezing 
mgredients are trinitrotoluene, dinitrotoluene, glycol, 
liglycerin, and sugar. All dynamites manufactured by 
reputable explosive manufacturers today will withstand 
wy temperature met in this country without freezing. 
[his is the greatest single development in explosives 
manufacture in recent times, as it entirely eliminates the 
hazardous operation of thawing dynamite. 

Exposure to water pressures in excess of 40 to 50 ft will 
irequently cause gelatin to detonate at reduced efficiency 
even to fail altogether. Straight dynamite will with- 
stand heads up to 75 ft, but it is undesirably sensitive, 
ind much submarine work, especially in the field of seis- 
mic exploration, must be done under extreme depths of 
water. The research chemists took up this problem and 
lesigned a type of gelatin that will explode at full effi- 
rency under several hundred feet of water. These 
grades have been widely accepted by the oil companies 
lor seismic exploration and should be of great value in all 
submarine work. 

The most recent development in the commercial ex- 
plosives field is ““Nitramon,”’ which is classed as a blasting 
gent as it is not an explosive in the usual sense of the 
word. It consists essentially of ammonium nitrate and 
not be detonated by fire, blows, shocks, friction, rifle 
ullets, a commercial blasting cap, or Primacord. It 
requires a special trinitrotoluene primer to explode it at 
‘ull efliciency, Although it has been on the market less 
than ten years and has been limited by its characteristics 
‘0 certain types of quarries and the seismographic trade, 


it has been well received. It represents the greatest 
advance in safety in blasting since the discovery of low- 
freezing dynamite, and we hope that some day our chem- 
ists will tell us how to adapt it to all-kinds of blasting. 


TOXIC GASES 


About 60% of all the dynamite consumed, or some 2: 
million lb per year, is used underground, where fumes are 
of the greatest importance. Intense chemical research 
both in the field and in the laboratory has developed 
formulas that give an absolute minimum of toxic gases 
in the products of combustion. Gelatins and semi- 
gelatins head the list in this respect, with certain am- 
monium nitrate dynamites close behind. The enormous 
quantities used underground prove that the formulas 
were well designed. However, all dynamites produce 
some toxic gases, and adequate ventilation is still a vital 
necessity in all underground blasting. 

From Nobel’s Dynamite No. 1, blasting gelatin and 
straight gelatin, chemical research has developed well 
over 100 different grades of dynamite to fit every type 
and condition of blasting. In 1943 coal mining used over 
148 million Ib, construction work 82 million Ib, metal 
mining 105 million, and quarrying and non-metallic 
mining 85 million—a total of over 420 million Ib pro- 
duced by 15 manufacturers in 34 plants distributed over 
the entire country. In addition to this, over 55 million 
Ib of black powder were consumed. The major portion 
of this immense volume was transported over the rail- 
roads, and their record is worth repeating. In the past 
fifteen years, the railways of this country have trans- 
ported between 4 and 5 billion lb of commercial explosives 
without a single fatality or lost-time accident attributable 
to this cargo. This is certainly evidence that these 
dangerous materials can be handled safely if strict atten- 
tion is paid to safety rules. The same statement applies 
to their manufacture and use. We must never forget 
that all explosives are made to explode; that is the only 
reason for their existence. They must be treated with 
respect at all times and places. 
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Observatory Records Reveal Magnetic Storm, 


Stations Established to Measure the Earth's Magnetic Field Aid in Retracing Old Boundary [,;, 


By J. H.N 


e, Tucson Macnetic OsservaTory, 


Osserver tN CHARG 


HE question most frequently 
asked by visitors to the Tuc- 
son (Arizona) Magnetic Ob- 
servatory, in prewar days when 
such visits were encouraged, was 
‘‘What is a magnetic observatory?” 
A magnetic observatory may be 
described as a scientific laboratory 
equipped with instruments for meas- 
uring the strength and direction of 
the earth’s magnetic field and for 
obtaining a continuous record of the 
changes that occur in that field. 
There are a number of uses for 
this information, both practical and 
scientific. An accurate knowledge of the changes that 
have taken place in the magnetic declination over a 
period of years, in some places amounting to several de- 
grees, is useful both to public surveyors and to private 
engineers in recovering and reestablishing old boundary 
lines originally established by compass. Unfortunately 
these changes cannot be predicted. Not only are they 
irregular with respect to time, but the pattern of chang- 
ing declination over the country is itself subject to irregu- 
lar and unpredictable changes. Field observations made 
at thousands of places in the United States furnish in- 
formation for nautical and aeronautical navigation charts 
and for other magnetic charts that are published periodi- 
cally. The magnetic observatories serve as control sta- 
tions, or base stations, for the field observations. 
Knowledge of the disturbances that occur in the earth's 
field is used in evaluating the results of geophysical 
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ott strength and direction of the 
earth's magnetic 

that surveyors may rely upon field ob- 
servations of magnetic directions, a con- 
stant record of these variations must be 
Continuous recordings and 
‘absolute’ observations are made 
by the U.S. Coast and Geodetic Survey at 
“magnetic observatories,” 
using highly sensitive magnetographs. 
The equipment and its use are described 
Nelson in this paper originally 
presented before a meeting of the Arizona 
Section of the Society. 


REVOLVING Drum HOLDS THE 
PHOTOSENSITIVE RECORDING CHART 


{ELSON 
U.S. Coast anp Geopvetic Survey, Tucson, Ariz 


prospecting surveys that are bas 
on magnetic methods. Studies hy 
been, and are being, made op ; 
correlation between disturbances. 
the earth's field and disturbanee< 
radio and telegraph communicat 
work, and on the relation betwe, 
the earth's field and such phenome, 
as sunspots and auroral displays, _ 

In order to describe complete! 
the earth’s magnetic field at an 
servatory it would be a 
know at every instant of time 
magnitude of the vertical comp 
nent and of two perpendicular hor 
zontal components of that field. It is more commo 
however, to record the Z (vertical intensity), the | 
(maximum horizontal intensity), and the D (declinatio: 
or direction of H) components. In order to fulfil th 
requirement that these components be known at even 
instant of time, a continuous record is made of ther 
changing values. 

Except in a very few places, a compass does not point 
to the north magnetic pole. It is customary to think 
the geographical meridians of longitude as straight nort! 
south lines. For this reason perhaps many people thin! 
of the compass as an indicator of the direction of similar 
straight lines, or magnetic meridians, passing through th: 
magnetic poles. The compass does indicate the directio: 
of the magnetic meridian at the point where the compas 
is, but the magnetic meridians are not straight lines 
Their curves are determined and affected by many kind 
of geological formations containing rock or or 
whose magnetic properties, even though slight 
serve to distort what might otherwise be a com 
paratively smooth, evenly distributed magneti 
field. There are many places where the earth's 
field is so distorted that a compass is practi 
cally useless; in some places in the United 
States the values of declination at two points 
only a few miles apart differ by 20° or mor 

If a short bar of completely de-magnetized 
hard steel, equipped with a pair of pivots or 
knife edges, is balanced horizontally, and ther 
magnetized, one end becomes depressed. This 
is the north-seeking end or north pole of the 
magnet (in the northern hemisphere). There 
is an equal and opposite force pushing up the 
south pole of the magnet, however, so that the 
new position of the bar is the result of the 4 
plication of a torque rather than of a sing! 
force. Thus the bar tends to be drawn int 
the direction of the earth’s field, which in th 
vicinity of Tucson makes an angle of about 00 
with the horizontal. 

Now, if the magnet is rebalanced by grind 
ing off a little of the steel at the lower end, i 
assumes a new position dictated by the acti! 
of two opposing torques—one due to magnetic 
forces and the other due to gravity—since & 
center of gravity of the bar has been mov ed 
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the vertical plane of the two pivots by grind- 
Th. oree of gravity, as far as the magnetic instru- 
oncerned, is a constant; therefore, if a change 
in the magnetic force, the position of the mag- 
jan.cs, through a slight tipping, until the torque 
vity is again equal to the magnetic torque. 
ids of the magnet are at very nearly the same 
tis therefore, the effect of changes in the hori- 
uponent of the field is second-order (causing 
-ht change of sensitivity of the balanced mag- 
» and only the variation of torque due to a change of 
:< effective in moving the magnet appreciably. 
Thus the balanced magnet, if prov ided with a means of 
~easuring its movements, becomes a “vertical compo- 
ent magnetic variometer,’’ or Z variometer. The magnet 
‘the Z variometer at Tucson is about 5 c (centimeters) 
ng, weighs something like 5 grams, and has a magnetic 
ment of the order of 50 c-gram-sec units. It is 
wuipped with two knife edges and an optically flat mir- 
«or 10 mm in diameter—and the whole assembly (mag- 
+t. knife edges, and mirror) is cut, ground, and polished 
rom one piece of magnet steel. The two knife edges rest 
o highly polished saddles of agate, and the magnet 
oerates in a vacuum. Its sensitivity is such that it 
sould respond measurably to the addition of a mass of 
ne ten-millionth of a gram to one of its ends. 
In one respect the H variometer is like the Z variom- 
eter —it balances a magnetic torque against a mechanical 
ie, but its mechanical construction is entirely different. 
\t Tucson the 7 magnet is a small round rod of magnet 
steel 10 mm long and 2 mm in diameter, with a magnetic 
moment of about 8 c-gram-sec units. The magnet is 
mounted in a small stirrup, which also carries the neces- 
sary mirror, and the stirrup is suspended on a fused 
uartz fiber about 6 in. jong: The mirror in this case is a 
niece of optically flat glass with a coating of aluminum 
sputtered on its front surface. 
When suspended on a twist-free fiber, the magnet will 
i course seek a magnetic north-south direction. The 
magnet is forced into a magnetic east-west direction, 
jowever, by twisting the upper end of the fiber at the 
time of installation. The two torques then acting on the 
magnet are the magnetic torque due to the horizontal 
mponent of the field, and the mechanical torque 
transmitted through the fiber. The Z component can- 
not, of course, affect the position of the magnet because 
i the type of suspension used; nor can a horizontal east- 
west component affect the H magnet, for an east-west 
ine through one end of the magnet passes also through 
the other end, and the resulting torque is zero. This 
means, of course, that the H variometer is not appreci- 
ibly responsive to changes in declination. 
In construction, the D variometer is quite similar to 
the 1 variometer, except that no attempt is made to 
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THe MAGNETOGRAPH, AN ASSEMBLY OF PRECISE INSTRUMENTS 


From Left to Right Are the Z Variometer, Temperature Indicator, 
D Variometer, and H Variometer, All of Which Focus Their Light 
Beams on the Recorder at Extreme Right 


balance opposing torques. The magnet is suspended 
from a very fine quartz fiber (about 0.01 mm in diameter, 
as compared with about 0.08 mm for the // fiber), and all 
twist is removed from the fiber so that the magnet will 
not be urged out of the magnetic meridian. 


MAGNETIC STORMS RECORDED 


The Z, H, and D variometers, together with the source 
of light (a straight-filament, battery-operated lamp) and 
a rotating drum that carries the photographic paper, 
make up a magnetograph. The variometers and re- 
corder assembly are equipped with suitable mirrors, 
lenses, and prisms so that beams of light reflected from 
the moving mirrors are focused to fine points at the sur- 
face of the slowly moving photographic paper on the 
recording drum. The resulting record is a magnetogram, 
Fig. 1. Timing lines, controlled by an accurate clock, are 
flashed across the magnetogram once each hour. 

At Tucson the magnitude of the horizontal component 
of the earth’s field is about 0.26 c-gram-sec unit, or 26,000 
gammas. A severe magnetic storm at Tucson would 
show a range of possibly 500 y in H and 1'/,° in D. In 
more northern latitudes the disturbance in the earth’s 
field dyring magnetic storms is much more intense. A 
range of 2,500 y in H has been recorded as far south as 
the Cheltenham (Maryland) magnetic observatory. In 
the magnetic polar regions, D varies through large angles 
during storms—a complete change of 180° in direction 
would not be out of the question. Disturbances in Z 
are ordinarily somewhat less intense than those in H. 
Magnetic storms themselves are not perceptible to the 
human senses—they have no connection with local 
meteorological disturbances such as_ thunderstorms. 

To prevent the transmission of vibrations from the 
building to the instruments, the magnetograph is 
mounted on piers separate from the building founda- 
tions. It is desirable to reduce the temperature gradients 
to a minimum, and for this reason the magnetograph 
room is thermally insulated with a 4-ft layer of sawdust 
on all sides and on top. Much of the mineral insulating 
wool commercially available is unsuitable because it con- 
tains traces of magnetic material. The floor of the room 
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at Tucson is about 8 ft below the ground level; at that 
depth, the earth itself provides sufficient thermal protec- 
tion for the floor. During part of the year it is quite 
common for the outdoor temperature to have a daily 
range in excess of 20 C, but the range inside the building 
is rarely more than '/, C in 24 hours. The unique 
feature of the building is its construction entirely without 
any iron or steel. All nails, hardware, and reinforcing 
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MAGNETOMETER MOUNTED TO MEASURE HORIZONTAL INTENSITY 


materials are of copper, brass, bronze, or aluminum 
alloys; where door hinges and locks contained steel 
parts, these were replaced with brass or bronze pieces. 

The location of the observatory is important—it must 
be sufficiently isolated to eliminate the possibility of 
disturbance by artificial magnetic fields or by mechanical 
jarring. Highways should be at least a quarter of a mile 
away, railroads at least a mile. Buildings, water tanks, 
and pipe lines (including underground pipes) should be 
300 yd or more distant, depending upon the amount of 
steel in them. Electric railways, including street-car 
lines, have been known to have an appreciable effect 
at a distance of several miles because of the large direct 
currents used. 

Certain parts of the magnetograph have been called 
variometers because they are instruments for detecting 
and indicating variations in the earth’s field. They will 
not, however, give any measurement of the absolute 
values of various components of the field, and therefore 
they must be calibrated or compared with a standard 
set of absolute instruments, this comparison usually be- 
ing done once a week. The absolute instruments are the 
magnetometer for measuring the strength and direction 
of the horizontal component of the field, and the earth 
inductor for determining the true angle of dip of the field 
in relation to a horizontal plane. 

The simplest operation with the magnetometer is that 
of measuring declination. A hollow cylindrical steel mag- 
net is suspended from a fine gold fiber inside a small 
wooden box that protects the magnet from air currents 
and rapid temperature changes. This box, or magnet 
house, is mounted with a small telescope on a horizontal 
theodolite circle. The magnet itself is equipped with a 
collimating lens and cross hairs so that the direction 
which the magnet assumes under the urging of the earth’s 
field may be quite accurately observed with the tele- 
scope. Changes of declination of 10 sec of arc are readily 


256 Civit ENGINEERING for June 1944 


VOL. 14, No, 
detected. By comparing the direction which th, magn 
assumes with the known azimuth of a distant mark 4) 
observed through the telescope, values of D are mp, 
ured. Then by reference to the position of the D tp, 
on the magnetogram at the time D was observed y 
the magnetometer, the D variometer can be calibrates 

The method of Gauss, involving two operations kno» 
as ‘oscillations’ and ‘‘deflections,’’ is used in meagyy; 
the intensity of the horizontal component. A magn. 
suspended on a fine gold fiber, is allowed to oscillate ynq, 
the influence of the magnetic field, and its period of os 
lation is accurately timed. The period will be short. 
of course, for higher values of H. Then the same m, 
net is used as a deflector, and its effect in distorting y, 
earth’s field, as indicated by a suspended auxiliary m, 
net, is observed; this effect is also a function of H. Py 
the two kinds of data so obtained, the absolute valye 
H is derived and may be used in calibrating the H ya; 
ometer. 

It is not easy to measure directly the vertical cop 
ponent of the earth’s field with an absolute instrumen; 
although it has been dont experimentally. The ysy 
method of obtaining values of Z is to measure H and tly 
angle of dip of the earth’s field. Then 


Z=Htanl 


where J is the dip (angle of inclination). Dip may & 
measured by observing the position assumed by a m 
chanically balanced, magnetized dip needle mounted « 
suitable bearings. Because of the mechanical imperf 
tions of even the best dip needles, however, a much mor 
accurate determination can be made by using an earth 
inductor. This is a small direct-current generator tha 
uses the earth’s field as its source of magnetic fly 
When the axis of the rotating coil is exactly parallel t 


the lines of magnetic force of the field, no voltage js 


induced in the rotor windings. 

A special galvanometer having very small magnets 
and high sensitivity is used to indicate the correct set 
ting of the rotor axis. The galvanometer magnets ar 
mounted on the suspended system and are astaticall 
arranged so that there is no appreciable distortion of th 
earth’s field at a distance of a few inches from the gal 
vanometer. The power for rotating the coil of the eartl 


inductor is furnished by the observer himself, who turns 


a small crank connected to the earth inductor rotor by 
flexible bronze cable. 


Eartu INpuctror Usep ro DeTeRMINE Dip or THE Eartn's Fist! 


dip cannot be made simultaneously by one observer, “ 


value of H taken from the magnetogram at the time of & 


measurement of dip is used in computing the veruc 
intensity Z. This computed Z is a calibrating value! 


the recorded Z trace. 
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Notebook 


Ingenious Suggestions and Practical Data Useful in the Solution of 
a Variety of Engineering Problems 


The San Dimas Water-Stage Transmitter 


By E. A. Cotman and E. L. Hamitton 


\ssISTAN 


\ hydrologic research there are certain purposes for 
which measurement of rate of water flow may be 
ore significant than measurement of total flow during 
‘storm. The successful interpretation of rainfall-run- 
4 relations in terms of infiltration rates is one example 
‘ the value of this kind of analysis. 
Satisfactory instruments have been devised for re- 
rding precipitation and stream-flow rates. Precipita- 
, measurements involve small quantities of water, 
chile in stream-flow measurement the volumes passing 
the measuring point are relatively very large. Between 
these two extremes lies the whole field of sample-plot 
runofi measurements, for which tipping buckets of vari- 
us sizes and designs have been generally used. These 
‘ynction well for the low rates of flow at which they are 
alibrated, but they are inaccurate in the measurement 
‘ large variable flows. Weirs have sometimes been 
sed, but they are inaccurate for small flows. Usually 


Swater flow from runoff plots and lysimeters is collected 


ntanks. Water stage recorders can be mounted on the 


tanks to record the rate of inflow, but since there are 


sually numerous repetitions of these installations, the 
st of a battery of water stage recorders would be great 
d the confined time scale might be inadequate for the 


recording of rapid flow rates. 


The lysimeter installations on the San Dimas Experi- 


mental Forest required synchronized measurements of 
the rate of water flow into 50 tanks. 
stallation would be simplified and essential synchroniza-_ 
tion of the records would be effected if 10 or more of those” 
records could be made on a single chart. 


Operation of the in- 


It was decided 
) use strip-chart time or operation recorders having 20 
ndependent, electrically activated pens, each pen to be 
perated by a water-level transmitting instrument 
nounted on a lysimeter catchment tank. No transmit- 


ters were available which combined rugged mechanism, 
reliability, and low price. 


To meet these requirements 
nembers of the San Dimas staff designed a transmitter, 
ind the authors modified and improved it to develop the 
nstrument now in use. 

The San Dimas water stage transmitter is a float- 
perated instrument and is therefore not subject to time 
ig caused by varying rates of water flow. The maxi- 
num rate that can be measured depends upon the speed 
i the recorder, but a wide range is insured by the use of 
The trans- 
utter includes only two pivoting members and requires 
aly four adjustments for satisfactory operation. It is 
lesigned to operate on 6-volt direct current, obtainable 
rom storage or dry batteries, but it can be adapted to 
lternating current by a change in coil resistance. 

The salient parts of the instrument can be seen in the 
companying photograph. Basically the mechanism 
nsists of a toothed wheel that engages a dog on a 
mounted arm and moves it horizontally 
ward the contactor. The dog is designed so that its 
cading edge has an angle of 45°, and its trailing edge an 
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angle of 30°. The dog can be moved by the gear in one 
direction only, since the 45° angle will mesh with the 
gear teeth while the 30° side will ride over them. The 
contactor, a magnetic mercury switch, is one of the fea- 
tures of the instrument in that it provides a non-cor- 
roding contact and, being frictionless, introduces no drag 
in its operation. The contact is effected when a small, 
permanent horseshoe magnet mounted on the tangential 
arm approaches the mercury switch close enough to at- 
tract the enclosed armature, which in turn completes an 
electrical circuit. The 200-tooth gear is mounted on a 
shaft rotating in a double ball-bearing housed in the cast 
aluminum frame. 

A pulley mounted on the opposite end of the shaft car- 
ries the cable, which is attached to a float resting on the 
surface of the water below. Rising water causes the 
pulley and gear to rotate counterclockwise, the diameter 
of the pulley establishing the depth interval of impulse 
transmission of the instrument. The instruments in 
use on the San Dimas Experimental Forest employ pul- 
leys of two different sizes, having pitch circle lengths of 
25 and 10 in., thus giving contact intervals of '/s and 
'/o in. of height, respectively. 


Tue SAN WATER STAGE TRANSMITTER 
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Momentary closing of the electrical circuit activates 
the pen on the multi-pen recorder and also sends a surge 
of current through the electro-magnet of the transmitter. 
The function of this electro-magnet is to raise the magnet 
arm by attracting the soft-iron armature attached to it, 
thus lifting the dog above the gear rim and permitting the 
tension spring to return the magnet arm to its initial 
position. The pin moving in the slot below the electro- 
magnet limits the movement of the magnet arm. This 
retracting mechanism insures the transmission of only 
one impulse for each water-stage interval. This is con- 
sidered an important advantage of the transmitter, since 
surges of water in the collector tanks may cause errone- 
ous records if the contact for each water level, once made, 
is not broken promptly. 

Under normal operating conditions the strip chart on 
a multi-pen recorder moves at the rate of 6 in. per hour. 
Individual contact marks on the chart cannot be dis- 
tinguished if they occur more frequently than 10 per 
minute, thus establishing the highest rate of water flow 
measurable by single contacts. In order to measure 
greater flow rates and still maintain the sensitivity of the 
transmitter to low rates, a 10-counting switch is provided. 
Steel pins are set into the rim of the gear at 10-tooth in- 
tervals. The vertically pivoting arm at the right side 
of the instrument carries a tilting mercury switch. A 
cam under its upper end raises and lowers the arm as 
the 10-counter pins pass it. By adjusting its tilt, the 
mercury switch can be made to close the 10-counter-pen 
circuit just before the arm reaches its highest position and 
to open the circuit within two or three single counter con- 
tacts thereafter. 

The single- and 10-counter circuits operate separate 
recorder pens. In this manner, if the single impulses 


occur so close together as to be indistinguishable y 
rate for that period can be interpolated froim the ) 
counter record. A retractive mechanism is unnec. 
sary in the 10-counter and has not been provided. 

One pole of the magnetic mercury switch serves 
common return to the battery. The pen magnet of 4, 
recorder, and the retractive magnet of the transmit; . 
are connected in parallel on the other side of the batte, 
By this means a low-voltage current source may be lise 
but it is necessary to match closely the resis stances 
the magnet and recorder pen coils in order to insure 4 
satisfactory operation of both. . 

The instrument described will transmit Only risi: 
stages, but if the float cable is run over the pulley in th 
opposite direction, falling stages can be <i 
In order to make the device usable for stream-finy 
well measurements, the authors have designed a mod, 
that will transmit both rising and falling stages. 1) 
gear in this model is twice as wide; and two oppox 
tangential contact arms, with their respective rr 
switches and retractive magnets, are mounted so 
their contact-arm dogs rest in juxtaposition in the s same 
gear-tooth interval. A rising stage will then move th 
wheel counterclockwise and produce impulses from | 
switch, and conversely a falling stage will produce in 
pulses from the other. 

Fifty water stage transmitters of the single-stage typ 
have been providing satisfactory records of rain, runo! 
and seepage on the San Dimas lysimeter installation fo for 
the last five years. 

Complete working drawings for the construction o/ 
water stage transmitter are available on request to t 
Director of the California Forest and Range Experiment 
Station, Berkeley, Calif. 
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ss on Eccentrically Loaded Sections 


By Roy W. Purcuase, Jun. Ao. Soc. C.E. 


Srructurat ENGINEER, Pitrssurcu, Pa. 


N sections where no tension is permitted—such as 

foundations, piers, and chimneys—it is necessary to 
solve for the maximum bearing or compressive stress to 
ascertain whether it is within a certain predetermined 
allowable value. In the past, engineers have cautiously 
required that the resultant load be applied within the 
kern of the section, or nearly so. When the resultant load 
is applied within the kern, the flexure formula, f = M/S, 
may be employed because the entire section is subjected 
to stress. 

When the material cannot be, or is not, permitted to 
sustain any tension stress and the resultant load is ap- 
plied outside the kern, the flexure formula is no longer 
applicable, so the maximum stress must be determined 
by the equations of static equilibrium. Solution of these 
equations is a very complex and tedious process in many 
cases, especially in cases of eccentricity in two directions, 
and consequently has been avoided by keeping the re- 
sultant load within the kern, or very nearly so. This 
attitude has led many to infer erroneously that for sta- 
bility it is necessary for the resultant load to be applied 
within the kern. The two together have often resulted in 
uneconomical designs or analyses, because designers have 
increased the size of the section in order to enlarge the 
kern when the allowable stress might not in many cases 
have been exceeded or the stability endangered if the re- 
sultant load were applied outside the kern.- 

By simplifying the solution for the maximum stress for 
some common sections by means of diagrams, the writer 


has attempted to effect economy in design and analysis 
and thereby remove the fear of having the resultant loa 
fall outside the kern. These diagrams (Fig. 1) simplif 
the expression of the relation existing between the eccen 
tricity and a coefficient when the resultant load is directe 
through the centroid of the stress diagram. From thes 
diagrams the value of the coefficient, K, can readily & 
obtained after the pertinent ratios have been computed 
Then the maximum stress can be quickly computed b 
substituting K in the very simple formula, f = PKA 
In this formula the resultant load, P, must be applic 
within the extreme boundaries of the area, A, in order 
to maintain stability; the coefficient, K, depends on th 
eccentricity of the resultant load and the shape of th 
section; and the maximum stress, f, occurs at the e 
treme fiber of the section which is nearest the point | 
application of the resultant load. Also the usual assum; 
tion is made that an unstressed plane section remains 4 
plane when stressed. 

This method is not limited by the conception of th 
kern, nor is it directly concerned with it. However, « 
indicated in the following outline, the general nature ©! 
the stress diagram can be determined from the zones 0 
the K-diagram and the accompanying sketches of cot 
responding types (Fig. 2). A knowledge of the ~~ 
tive stress diagram is of no importance m: athematica 
but as an aid in understanding the situation in han 
may be of some value. The quantitative stress diagra® 
could be obtained by means of other diagrams but its 


“ee 
| 
ropert 
maxi! 
ne, a 
Ive 
re a> 
= 
= 
€ 
= f 
For sols 
” 
For 
> 
bs 
Ste} 
ties, 
Ste; 
Ste; 
| K dia 
polati 
be les 
For 
when 
% For 
1 


table. the 


the 


led, 


CT Ves as 


net of the 
‘NSMutter 


l¢ batter 
be use 
stances 


insure th 


nly risiy 


ley in th 
nsmuitte 
m-flow 

mode 
yes. Th 
Oppose 
Magnet 


| SO that 


the sam, 
move th 
from on 
duce im 


age type 
l, runoff 
ation for 


tion of 
to the 
periment 


analysis 
int loa 
P eccen 
lirecte 
n thes 
dily b 
iputed 
ited bi 
applie 
1 order 
on the 
of the 
he ex 
unt 


Jains a 


of the 


as 


No.4 


K diagram to obtain the value of K. 
polation will probably be necessary but that the error will 
be less than 1%.) 
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other than the = T 
stress and general 
it of sufficient um- 
justify the labor 
lhe notations used 


Ws. 


roper tic 
paximu! 


pe, are 


ant eccentric load 

=a section 

maximum compressive 
bearing stress 

= coefficient obtained 


- total moment due to 
ccentricity of direct 
load 

= section modulus 

= eccentricity of resultant 
load from Y axis . | 

= eccentricity of resultant D 
load from X axis 

= radial eccentricity = > | 


Values of 


Values of 


0 
0 01 02 


id rectangular sections: Fic. 1. 


length of side parallel to 


X-axis 
= — of side parallel to For circular ring sections: 
axis 
= area of section = BC D «= outside diameter of sec- 
tion 
Sor solid circular sections: R = outside radius of sec- 
tion 


) = diameter of section r = inside radius of section 
= radius of section A = area of section = 
area of section = a(R? — r*) 


[he general solution for any problem of this type, us- 
ng the subject method, is as follows: 

Sep 1. Find the resultant load, P, and its eccentrici- 
ties, é,, é,, and/or e. 

Step 2. Determine the area of the section. 

‘ep 3. Compute the required factors and enter the 
(Note that inter- 


for a more precise position of K (usually unwarranted) 


when P is applied within the kern, use: 


l 
For solid re 
r solid rectangular sections, K i+ 6(¢,/B+e/C) 


RECTANGULAR SECTIONS 


TYPE B 


TYPE C 
CIRCULAR RING SECTIONS 
Fic. 2. 


03 


04 05 06 0.7 08 09 19 
Valves of K (Note Read to Nearest 0.005) 


VALUES OF COEFFICIENT K FoR ECCENTRICALLY LOADED SECTIONS 
(a) For Ring and Circular Section, (b) for Rectangular Sections 


For solid circular sections, K = I+ 8e/D 
1 
For circular ring sections, K = — —— 
1+ 8e/D 
1 + (r/R)? 


For octagonal sections, a reasonably approximate solu- 
tion by this method can be obtained by assuming a circle 
of equivalent area, that is, one where D = 1.027Q, in 
which Q is the short diameter of the octagon. 


For solid rectangular sections: 
Compute the ratios, e,/B and e,/C. 
Enter the K diagram for rectangular sections with the 


/B value at the left horizontally to the curve of the 


e,/C value, thence vertically to read the value of K. 


For solid circular sections and circular ring sections: 
Compute the radial eccentricity, e = Ve,? + e,?- 
Compute the ratios; e/D and r/R. (Note that for 


solid circular sections, r/R = 0.) 


Enter the K-diagram for ring and circular sections 


with the e/D value at the right horizontally to the curve 


CIRCULAR RING 
SECTIONS 


/ 3 
70.212 


TYPE 8 TYPE O 


SOLID CIRCULAR SECTIONS 


Types or Stress DIAGRAMS 


ee as follo 7. 
\\ S Se (a | 
> 
p 
JIT P Pink 
TYPE A TYPE 8 TYPE C TYPE D TYPE E TYPE A ah 
/ P e P “we Pre D P P 
ad it D TYPE A 
grat | 
at its 


260 Civit EnNGItNnee 


of the r/R value, thence vertically to read the value of K. 
Step 4. Solve for the maximum stress, f. Compute 
f = P/KA. 


Step 5. (Optional) Determine the qualitative stress 
diagram. (Refer to Fig. 2 


For solid rectangular sections, the type of the stress 
diagram is indicated by the correspondingly labeled zone 
in the K-diagram within which the value of e,/B inter- 
sects the value of e,/C. 

For solid circular and circular ring sections, the type 
of the stress diagram is indicated by the correspondingly 
labeled zone in the K-diagram within which the value of 

D intersects the value of r/R. (Note that for solid 
circular sections, r/R = 0.) 


RING for Fune 1944 Nes 

For sections where a limited tension is all. weg suck 
as well-bonded brick or plain concrete, practic 
approximation results by simply adding the owahy 
tension value to the maximum compressive stress ,, ad 
puted by the method that has been described Then, 
this increased maximum compressive stress is within 
allowable value, the section is not overstressed jn oop 
pression. The assumption here is that, sinc the p . 
missible tension stress is usually quite small ompa 
to the permissible compressive stress, the error , 
be intsignificant. It is also assumed that when the » 
terial is stressed beyond the allowable tension yalye 
cracks and thenceforth sustains zero stress for the exter 
of the erack. 


Our Readers Say— 


In Comment on Papers, Society Affairs, and Related Professional Interests 


Collective Bargaining Agencies for 
Professional Workers 


To tHe Eprror: From the interesting “pro” and “con” letters 
on collective bargaining that have appeared in Crvi, ENGINEERING, 
it would seem that the critics of A. M. Rawn and the Committee on 
Employment Conditions are Society members who have not had 
the experience of being represented willy-nilly by non-professional 
industrial unions. Until the end of February 1944, this was the 
situation at the Whiting Refinery of the Standard Oil Company 
(of Indiana). On February 29, however, the National Labor 
Relations Board gave official recognition to the Research and 
Engineering Professional Employees Association (R.E.P.E.A.), 
as the collective-bargaining agent for the professional engineering 
and research personnel at the refinery. 

As far as we have been able to determine, this is the first officially 
recognized independent collective bargaining agency composed 
entirely of professional workers in-the United States. Since at 
least fourteen of the Standard Oil Company employees are either 
present or former members of the Society and since the R.E.P.E.A. 
was organized for reasons practically identical with those cited by 
Mr. Rawn, it seems to me that other Society members ought to be 
informed of the organization of this association. 

Prior to the recognition of the R.E.P.E.A., the bargaining agency 
for these professional employees was the local union of refinery 
workers, which was recognized by a contract with the company as 
the sole collective-bargaining agency for all employees (about 
5,000) at the Whiting Refinery. This arrangement had been made 
in 1937 without obtaining the consent of the engineers and chem- 
ists, most of whom did not realize at the time what had occurred. 
Early in 1943 it appeared desirable to most of the professional 
employees to assume control of their own bargaining rights. The 
company refused to deal with them except through the refinery 
union, because of the contract with that union. Accordingly, 
formal organization was started June 5, 1943. About a month 
later the organizing committee called a general meeting, at which a 
constitution was adopted and officers elected. Another unsuccess- 
ful attempt to deal with executives of the company provided 
grounds for a petition for certification, which was filed with the 
National Labor Relations Board on September 3. : 

For the benefit of other professional employees who wish to set 
up an organization to act as their own collective bargaining 
agency, it may be stated that we found the NLRB officials uni- 
formly courteous and fair, and eager to obtain all the pertinent 
facts and reach a just conclusion. We attribute the speedy settle- 
ment of our case largely to the fact that we presented the required 
data thoroughly, concisely, and without undue delay; that sin- 
cerity of purpose and good faith were evident in our organization; 
and that the R.E.P.E.A. was, and is, entirely free from any connec- 
tion with management. 

Readers of Civ. ENGINEERING will be interested in the fact that 
the American Chemical Society has likewise recognized the need 


for such a collective bargaining agency for vp ened worker 
and on January 15, 1944, published a pamphlet entitled “Collect; 
Bargaining for Professional Employees”; also, that an organizatin 
known as the Association of Industrial Scientists has been forn 
at the Emeryville, Calif., laboratory of the Shell Developme: 
Company. 

Society officers and the members of the Committee on Employ 
ment Conditions are to be commended for recognizing industr 
conditions and accepting facts instead of burying their heads in +} 
sands of tradition. 

Tueopore F. Dori, M. Am. Soc. CJ 
Member, Board of Directors, REP E 
Crete, Ill. 


Collective Bargaining for Engineers 


To tHe Eprror: When the Board of Direction adopted ti 
report of the Committee on Employment Conditions, a controver 
was stimulated, which divides the membership and threatens t 
standing of the Society as a professional and scientific bod 
The issue is fundamental, invoiving the depths of conviction a 
arousing the emotions to the exclusion of calm opinion 

The action of the Board has been explained by reference t 
alleged authority and citation of previous publications suppox 
to prepare the way. These could not have indicated that 
radical a measure was imminent. To propose such a moment 
change without consulting the membership seems hardly the 
method of establishing any policy—especially one so filled 
controversial dynamite. 

Apparently the Society is acting alone. No mention has be 
made of cooperation with others. If this plan has merit, there 
no valid reason why other societies should not join us. 

The question of the legality of the Board's action is not i 
portant; legal advice was probably available. However, go 
lawyers might argue either side. Our constitution might 
changed, too. The important consideration is the wisdom 4 
expediency of this plan. Proponents of the plan hold it necessar 
because, otherwise, an outside agency might absorb the “pr 
fessionally minded” engineers, so laboriously defined. Some of 1 
would 


*.. . rather bear those ills we have 
than fly to others that we know not of.”’ 


The prestige of the Society has been invoked as surety for " 


mediate hearings and fair settlements should the bargain 


agency’s services be requested. At the same time it has 
emphatically denied that action so unprofessional as a strike sha 
ever be contemplated. 
naive. 


The basic reason for collective bargaining, whether the laborer 


are professionally minded or simply acquisitive, is to threate 


These two conceptions are somewha 
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of numbers. A threat of action, damaging to an 


~ + iness, tempers his attitude. One who might en- 
‘ai an liated union delegation or concede its demands 
knowing its strike threats meant business), would 
‘call ss amenable to the requests—adverse to his own 
oat ommittee calling to have a nice sociable talk about 
—_ ditions. For such mediations the Board's plan is 
ha ipped. 


coercion are the weapons in labor’s arsenal. The 
s] ; means of compulsion. Without it, could millions 
| adominant position? The advocates of this measure 
intention to unionize the Society. They scorn the 
cys, to be successful, must be conducted by methods 
e of unionized labor. How has labor won its battles? 
-ugh strikes, force, and violence! If this program is to prosper, 
_ weapons may be needed. Reliance on prestige might be 
» echting empty-handed with an armed foe. 
, marked difference exists between our Society and an or- 
sry labor union. The Society has no disciplinary control over 
embers. One may resign with impunity, cease paying dues, 
“till hold a job. Notsoimaunion! There, a job depends on 
ng dues—often checked off by the employer. The consequent 
{ solidarity in the Society organization will surely militate 
nst it as a pressure group. 
writer believes that the Board has made a serious mistake 
.sking the Local Sections to adopt collective bargaining. Why 
let those who feel the need establish a ‘Federation of En- 
ers’ entirely separate from our Society, in which—just as it 
snds—some of us have felt pride for many years? 
Prerce Furser, M. Am. Soc. C.E. 


bal 


yneé, Pa 


Shall the Engineering Professions 
Unionize? 


fo tHE Eprror: I am torn with conflicting emotions by this 
ve and momentous question. I recently returned from Trini- 
where I witnessed the wholesale discharge of more than 250 
vineers—in a sudden wave of stupid economy, after a wastage of 
million dollars—at a time when they were needed to complete 
rveying, supervision, and soon. Orders from headquarters were 
lay off everybody and, of course, the younger men were cut loose 
At that time I felt that those young engineers had no protec- 

n, no guarantee of some measure of security or permanence. 
| also recall an incident related by a classmate who informed me 
t he worked for one of the largest steel mills in the country. 
idenly the entire engineering force were given four hours’ notice 
{termination of their services. An entirely new group was hired 

following week at 25% less salary. 

Some form of protection is evidently necessary to prevent such 
ploitation of engineers and to assure them some degree of 
urity. Is unionization the answer? I have fought against 
ions and for them the greater part of my life. Their need to 
unteract the exploitation of labor has been proved. The 
thods employed to obtain their objective is, however, com- 
etely incompatible with engineering ethics. I was once engaged 
is consulting engineer and technical adviser to an impartial chair- 


man of one of the building industries, so am thoroughly conversant 


th the racketeering, double-crossing, and intimidating measures 
ployed by union officials as well as by employers. 

[am fully cognizant of the status of the engineer, especially the 
ung engineer. He looks to us older engineers for leadership, 
idance, and protection, and if we fail him he has no recourse 
ther than affiliation with some powerful labor organization which 


will protect his interests and give him some measure of security. 


Can the engineering profession afford to affiliate with labor 
‘ganizations which employ unethical tactics to obtain their ends? 
1¢ answer is definitely ““No!’’ Then what is the solution? How 


mill the engineer protect himself in the exercise of the principle of 
vertical unionism, which embraces complete industries? 


The National Labor Relations Board exempts all doctors and 
‘wyers from collective bargaining. Why were not qualified 


uicensed engineers similarly exempt? Active lobbies in Washing- 


CON 


icted by various bar associations and medical societies, 
hat their professions were not lowered to a clerk’s status. 
Where were our leaders in the engineering profession, when the 
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NLRB regulations were promulgated? Our engineering leadership 
has proved supine, introversive, and ineffective. Vigorous and 
active representation in Washington might have resulted in ex- 
emption of the engineering profession, also, from collective bar- 
gaining. Certainly, a combined front consisting of qualified civil, 
mechanical, electrical, chemical, and aeronautical engineering 
societies represented by able and influential legal talent would have 
done much toward securing the proper status for all qualified 
engineers and exempting them from collective bargaining. An 
amendment to the NLRB regulations may still be the solution to 
this vexing problem. 

Pau Benton, M. Am. Soc. C.E 

Consulting Engineer 

New York, N.Y. 


Uncertainties of Collective Bargaining 
Procedure 


To tHe Epriror: In the May issue, supplementary inter- 
pretations of the report of the Committee on Employment Con- 
ditions are given. All through this supplementary material 
conditional words, such as ‘‘proposed,” “‘suggest,’’ “‘preferably,”’ 
“proffered,”’ imply that the actual wording of local by-laws and, 
in effect, even the amendment itself might be changed at will to fit 
local requirements. 

These supplementary recommendations should greatly help the 
Local Sections and employee groups in perfecting their proper or- 
ganization. The very form of the recommendations, which leaves 
openings for further modifications to suit local conditions, makes it 
more difficult now to offer any specific criticism. However, there are 
a few pertinent points on which the published recommendations 
could well be amplified. To some, for instance, it may seem im- 
perative that uncertainties in procedure be formulated by the 
Committee on Employment Conditions rather than by Local 
Groups, who may have very diverse viewpoints and who may be 
too much influenced by strictly local experience with the result of 
non-uniformity of procedure. 

The uncertainties in procedure may be listed as questions as 
follows: 


1. (a) How can an applicant be judged eligible for member- 
ship, using only the “‘gages’’ given in the definition in Article II? 
(6) How many of these must be fulfilled? 

2. Will the references requested (intended to verify the ap- 
plicant’s statements) be acceptable as evidence, and on what form 
of misstatement or other grounds can a legal rejection of the ap- 
plication be made? (It would seem desirable that a subcommittee 
on qualifications be recommended.) 

3. If the applicant is rejected, how can he appeal without legal 
recourse? 

4. (a) By what means can one or a group of accepted members 
be suspended or expelled? (6) How may they appeal? 

5. In Article IV, paragraph 9, does the word “‘fixed,’’ applying 
to dues in line 3, mean “‘adjusted’’? (The actual procedure may 
be to “‘increase’’ dues, at least for a time.) 

6. No mention is made of a possible coalition of Local Groups. 
Is this not expected, or is the Society’s advisory position thought 
to be sufficient? 

7. In Article VI Amendment, there appears to be no bar to an 
amendment by which the group may entirely dissolve its con 
nection with the Society’s sponsorship, and then reorganize as an 
independent group, providing that, after doing so, they do not 
immediately violate the four provisions of the recommended pro 
cedure. However, if they do, what happens next? Should it not 
be recommended that each Local Section of the Society may, when 
it so desires, withdraw its own sponsorship, and that it shall reserve 
the privilege of approving any proposed dissolution of the group 
from its relationship to the Local Section, before such action can 
take effect? (The legality of such a restriction may be ques- 
tioned.) 

8. If the employer does not desire to treat with individual 
employees, or Units, and insists on dealing with the main or- 
ganization, to assure uniformity of action in similar disputes later, 
what should be the uniform procedure? 

WALTER SAMANS, M. Am. Soc. C.E. 
Philadelphia, Pa. 
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Comments on the Pan-American 
Highway 


lo rue Eprror: In the January issue E. W. James summarizes 
the history of the Pan-American Highway project and gives some 
details about its planning and construction. It is of interest to 
note that he has made the first reference, in any recent discussion 
of the subject, to the intercontinental railway project which ante 
dated the highway scheme by many years. During the period when 
the Pan-American idea was first promulgated by Secretary of State 
James G. Blaine, there was appointed an Intercontinental Railway 
Commission composed of representatives of the United States and 


many of the Latin-American countries Between 1892 and 1898 a 


View or THe INTER-AMERICAN HIGHWAY 
In the High Country near Quetzatenango, Guatemala 


survey and study were made, under the direction of this commis- 
sion, by parties of military and civil engineers who worked in the 
field for several years 

rheir report constitutes the first and most comprehensive study 
of the terrain along the route of the Inter-American Highway. 
Had such a railway been built as an extension of the Mexican sys- 
tem, it would doubtless have been of much military service in our 
defense project during the past two years. The Inter-American 
Highway was a peacetime project designed to promote communica- 
tion between the various countries and tourist travel from the 
United States. It passed through, or near, the capital of each of the 
five countries and followed routes most convenient for interior com- 
munication. All of these factors tended to make the road longer 
and the grades steeper than would have been the case had it 
followed a course more suitable for heavy commercial or military 
traffic from Mexico to Panama. 

With the outbreak of war, the desirability of a land transporta- 
tion route through Central America was apparent, but evidently 
the opening of a highway was undertaken by the War Department 
without a preliminary study of conditions or an estimate of the 


DEPARTMENTAL HIGHWAY AS MODERNIZED BY Local 
Sharp Turns Are Usual on Such Highways 


minimum time necessary to complete it. As an alternative sup 
line to the Canal Zone, it was impossible to put the rout 
operation during the period when it might have been needed 
fact that construction supplies were transported by ship to vari 
points on the Pacific coast in 1942 and 1943 shows that such tra: 
port of military supplies to the Canal Zone was feasibk "rom t 
viewpoint of national defense, however, it would appear that ; 
money and energy that have been put into this road under Arm 
supervision have been largely wasted. 

Because of the high elevation and the steep grades and curvaty; 
on the existing road through the highlands of western Guatemals 
which has been usable for automobiles throughout most of 
length for the past ten years, the new construction followed : 
general line of the old intercontinental survey near the coast. By 
in Costa Rica the line rises to elevations even higher than thos 
Guatemala and traverses previously unexplored territory 

Assuming that a military highway from Mexico to Panama wa 
of prime importance, the coastal route should have been follow 
along the location made between 1892 and 1897 by the [nte: 
continental Railway Commission. When completed, the hig 
level route through Costa Rica will doubtless be picturesque | 
tourists but of little value for long-distance convoy transportatior 

Nevertheless, it is probable that the construction now abandon 
will be of future value even though it may not accomplish all t 
results predicted in our enthusiastic propaganda. A single touris 
road through Central America can hardly have a marked « 
nomic effect on the immediate future development of countries tha 
have been able to take care of themselves for a long time, nor will 
necessarily make them more friendly to each other or tous. Int 
national friendship cannot be purchased by large subsidies, nor 
it necessarily promoted by tourists, as a memory of the good touring 
roads of Europe may remind us. 

HENRY WELLES DvuruaM, M. Am. Soc. C.I 
New York, N.Y. 


A Plea for Enlightened Engineering 
Criticism 


To rue Eprror: We doubt if many engineers have examined or 
even heard of the Dictionary of Occupational Titles which is the 
official reference book of the U.S. Department of Labor and other 
government agencies in matters pertaining to job and occupational 
classifications. This dictionary was prepared under the direction 
of the Department of Labor in cooperation with the Social Science 
Research Council and the National Research Council. It is used 
extensively by the U.S. Employment Service in classifying appli- 
cants referred through their offices 

The engineers who furnished information to be used in the 
publication must have considered the request as just another 
government questionnaire. Unfortunately for the uninitiated, 
“Architectural Engineer, Chief (professional and kindred)’ and 
“Engineer, Chief (radio broadcast)’’ are the only chief engineers 
listed in the book. There is nothing to indicate that any of the 
other branches of engineering have chief engineers. 


There is an impressive list of engineering title definitions includ 
ing such titles as ““Rock-Tram Engineer, Combustion Engineer 
Studio Engineer, Gas-Distribution Engineer, Insurance Enginee: 
Line-Construction Engineer, Mixer Engineer, etc.” And there! 
the general definition of draftsman: 


“Draftsman (professional and kindred). Prepares clear, con 
plete and accurate working plans and detail drawings, from roug 
or detailed sketches or notes, for engineering or manufacturing pu' 
poses, according to the specified dimensions; makes final sketch 
proposed drawing, checking dimensions of parts, mat« rials to | 
used, the relation of one part to another, and the relation of © 
various parts to the whole structure; makes any adjustment! 
changes necessary or desired; inks in all lines and letters on pe™ 
drawings; exercises manual skill in the manipulation of trans 
T-square, and other drafting tools; lays tissue on drawing ® 
traces drawing in ink on tissue paper ;. makes charts for presen 


tion of statistical data; makes finished designs from sxetc™ 
utilizes knowledge of various machines, engineering practice 

syences 


mathematics, building materials, and other physica! 
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apiete drawings. Classifications are made according to 
i. of dra’ ng such as Draftsmen, Architectural; Draftsman, 
- wi bes a draftsman, what does a designer or engineer do? 
wonder ue NLRB and other agencies classifying engineers 
orofessi als have given decisions as they have. 
with the -pread of collective bargaining and the necessity for a 
, under-anding of the functions and responsibilities of the 
Rae grads in the engineering profession, it is most essential that 
branches of engineering get together and prepare adequate 
itions {or use in this book, which is even now used as a legal 
vence. [he preface to the first edition states: “It was 
wise to present an edition. .., relying on suggestions and 
. isms of users to furnish appropriate guidance for a subsequent 
ie let's make those criticisms and give some constructive 
lance that will make sense of the definitions of engineers. 


D. V. Purtncton, Assoc. M. Am. Soc. C.E 
Resident Engineer, Texas Highway 
Department 
+ Stockton, Tex. 


Defining the ‘‘Professional Engineer’ 


Dear SiR: In view of recent discussion of definitions of “‘pro- 


‘<cional engineer,”’ I believe that many readers will be interested 


‘he “ten criteria or earmarks of a genuine profession,”’ advanced 
Dr. Byrne J. Horton, of St. John’s University, and published in 
February 1944 issue of The Scientific Monthly. 
Nr. Horton is stated to have arrived at these criteria by con- 
ylation of the professions of law, medicine, theology, and ad- 
ced teaching. He does not even mention engineering, but his 
teria seem to fit engineering better than any of the professions 
except medicine. 
The “musts” set forth by Dr. Horton are epitomized as follows: 
Satisfy an indispensable social need and be based upon well- 
tablished and socially accepted scientific principles. 
Demand an adequate preprofessional and cultural training. 
Demand the possession of a body of specialized and sys- 
matic knowledge. A 
Give evidence of needed skills which the public does not 
ssess—skills which are partly native and partly acquired. 
Have developed a scientific technique which is the result of 
sted experience. 
Require the exercise of discretion and judgment as to the 


time and manner of the performance of duty. 


Be a type of beneficial work, the result of which is not subject 
standardization in terms of unit performance or time element. 
\. Have a group consciousness designed to extend scientific 
wledge in technical language. 
/ Have sufficient self-impelling power to retain its members 
wroughout life—not be used as a mere stepping-stone to other 


xcupations 


Recognize its obligations to society by insisting that its 
embers live up to an established and accepted code of ethics. 
C. K. Harvey, M. Am. Soc. C.E. 


utshurgh, Pa. 


Use Made of Geodetic Surveys in 
Los Angeles Engineer District 


Deak Str: In connection with the article by Alfred Jones on 
veodetic Control Surveys Around Los Angeles,” in the May issue, 
ay be of interest to discuss the practical use made by the Los 
geles Engineer District of geodetically controlled surveys. 
rior to the war, the District was engaged in a comprehensive flood- 
‘rol and harbor-improvement program. This work called for 
iderable survey work which, as far as practicable, was tied to 
% triangulation nets. All topographic surveys performed 
‘her by planetable or aerial photography, in conjunction with the 
scopic plotting devices, also are controlled by tying 
irvey points to the established horizontal control 
r by tnangulation or traverses 
surveys, irrespective of the area involved, are tied to 
‘angulation net at least in one place, and in the case of large 
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tracts are tied twice. It should be mentioned that considerable 
cadastral survey work has been performed in areas throughout the 
Los Angeles Engineer District, where no control except geodetic 
exists. This is especially true in the large ranchos where the basis 
of title dates back to the original Spanish grants. The islands off 
the southern California coast are also in this category. The basis 
for the rectangular coordinate system used is predicated on the zone 
system established by the U.S. Coast and Geodetic Survey for 
the locality in which the work is performed. 

Other types of work which our office has been called upon to 
perform are the determination of runway directions on airfields, 
and in some instances the computation of distances and true 
azimuths between fields. Both are accomplished by the use of 
geodesy. The geodetic position of the intersection of the principal 
runways is determined by triangulation breakdown from the most 
suitable net stations. Azimuth of runways is determined by 
measuring the angle at this intersection between one of the net 
triangulation stations and the runway centerlines. Distances and 
azimuths between airfields are determined by the computation of 
geodetic inverses. The basic data needed for the establishment 
and calibration of compass swinging bases at various airfields is 
determined much in the same manner as directions of runways. 

The directional calibration of certain types of radio receiving 
sets is materially facilitated by the use of triangulation stations. 
This is accomplished by originating the signals from the station it- 
self or by occupying the stations and cutting in a plane simultane- 
ously from two or more triangulation stations as a signal is broad- 
cast from the plane. It has been particularly advantageous to this 
office that triangulation stations are numerous along the coast line 
in the vicinity of these receivers. Many of the stations used in this 
type of work were set by the Los Angeles County Engineer. 

One of the functions of our office has been supplying basic hori- 
zontal and vertical control to various military commands through- 
out the Los Angeles Engineer District. It was possible to dis- 
charge this function with a minimum of delay, as the descriptions 
and geodetic positions of ali the control filed in this office are con- 
tained on reproducible forms. 

A high percentage of all the work performed in the Los Angeles 
Engineer District has been in Los Angeles County, which is well 
controlled by geodetic surveys performed by the U.S. Coast and 
Geodetic Survey, the City of Los Angeles, and County of Los 
Angeles. All these institutions have furnished their data, which 
has enabled this office to carry out the work outlined much faster 
and with less expense than would otherwise have been possible. 


DONALD L. WILLIAMS 
Engineer, Surveying and Drafting 
Department, U.S. Engineer De- 
partment 
Los Angeles, Calif. 


Uncertainties of Planning for 
“The Future” 


Dear Sir: In the April issue Mr. Archibald said he would be 
interested in other viewpoints on the subject of building with a 
view to meeting conditions for a long time in the future. The 
following illustrations bear on the subject. 

When the Mexican National Railroad from Mexico City to the 
Rio Grande River was changed from narrow-gage to standard years 
ago, the management decided to build all bridges for a double 
track, as double-tracking Would be the next step. Before the rail- 
road was double-tracked, however, the weight of the rolling stock 
had increased so much that the bridges would no longer suffice. 

A few years ago a brilliant English woman was in this country 
studying housing. I said that I supposed the many frame houses 
of poor construction in Savannah rather horrified her. She replied 
that on the contrary they delighted her. The curse, she said, of 
English houses was that they were so well built that it was expen 
sive to tear them down and people clung to them rather than build 
new ones. She said that old stone houses with earth floors and no 
windows (dating back to the days when windows were taxed) were 
still used to the detriment of the health and comfort of the occu 
pants. It was difficult to get such houses torn down, while here we 
were practically forced to build new ones because the old ones had 
become untenable. She ascribed our many advances in plumbing 
and convenient household arrangements largely to the fact that we 
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were always building new houses in large numbers, and when they 
were built they were naturally made up-to-date. Thus our build- 
ings were more sanitary and comfortable than if they had been 
built for permanence. She added that if she could do it she would 
pass a law requiring that all private houses in England over a given 
age (historical monuments of course excepted) be torn down, 
claiming that it would improve the health of the English nation. 

A certain pertinent remark comes to mind. About 30 years ago 
the U.S. Geological Survey announced that if we continued to use 
our coal at the increasing rate which then obtained we should have 
none left in this country in 3,000 years, or some such period. We 
were then at the height of the conservation fever. I read the article 
to a brilliant young engineer who remarked, “‘Neither Abraham, 
nor Isaac, nor Jacob—nor any of those old boys—bothered about 
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me—why should I try to regulate people who will | here 
sands of years after my time?” The same idea ids 
periods shorter than 3,000 years. 
These cases illustrate the difficulty and absurdity |; forecas 
developments too far in advance, and the harm in bui! ing too y 
There is another reason. If we could build all our -tryc+,, 
last, say 100 years, we should find at the end of that p.riog the 
would have lost much of our ability to build. \ ation. 
individuals, need the incentive of being forced to cons: ant eff. 
We should be reasonable in our provisions for the uture 
20-year provision for highway structures quoted by Mr. Archiv 
seems to me more sensible than the 70-year provision 7 
F. W. ALTSTAETTER, M. Am. Soe Cy 


Savannah, Ga. 


Forum on Professional Relations 


Conpucrep CoLUMN OF HYPOTHETICAL QUESTIONS WITH AN- 
SWERS BY Dr. Meap 


In the current issue Dr. Mead gives his answer to Question No. 
21, which was announced in the April issue of ‘‘Civil Engineering.” 
The question states: ‘‘An engineer is making plans and specifications 
for a sewer system. Is it ethical for him to be financially interested 
in a concern manufacturing an article that may be used under the 
specifications, such as sewer pipe?” 


Sixty years of somewhat active practice in the engineering 
field have convinced the writer that all engineers are more or less 
human. Since we are thus subject to the frailties of humanity, 
the writer believes that it is important for the man who desires to 
render the best service to his clients to take this fact into account 
and to see that he does not acquire habits or put himself into 
unnecessary positions or relations that will influence his judg- 
ment in unfortunate ways. Among the frailties of humanity is 
bias, of which personal interest is probably the largest factor. 

The writer once had a friend who was a good engineer and who, 
for some years, was the superintendent of a rather large water- 
works system. During this friend’s administration there was a 
demand for a new, larger, and more satisfactory water supply. 
Conditions in the neighborhood of the municipality in question 
indicated the possibility of a very satisfactory supply of under- 
ground water. The superintendent and engineer designed a large 
well for this location which was somewhat unique and had many 
good points—in fact, the novelty and intrinsic value of the design 
were such that the man finally had the design patented. Later, 
after the city purchased the works, this man entered the field of 
consulting engineering making a specialty of public water sup- 
lies, in which he was, in fact, really a specialist. 

As the writer was in somewhat close touch with this man, he 
knew about some of the work he was called upon to do, and to his 
great surprise found the patented well system used in places to 
which, in his judgment, it was not adapted. In one municipality, 
a well of this design was completed under pneumatic pressure and, 
on account of the peculiar soil conditions, was immediately filled, 
as soon as the air pressure was removed, with fine material, sand, 
mud, and so on. The well was a total failure, and the engineer 
lost his position on that account. Later, the writer was called in 
to advise on the water supply. Although his relationship with his 
friend had ceased a year or more before he was called to look into 
this matter, he advised the city that he felt it was only justice to 
the previous engineer to consult with him and to try and gain as 
much information as possible about the failure that had resulted 
from the previous design. The writer made a special trip to the 
office of his friend, told him the circumstances, and tried to discuss 
the matter with him in a friendly spirit. He found, to his surprise, 
that his friend still was convinced that his patent well should 
have been a success and that they should try essentially the same 
design again 

The writer believes that he personally would have realized 
in the first instance that the well could not possibly (without a 
miracle) have been successful under the prevailing conditions. 
He could not see that any such design should ever have been at- 
tempted. There were other methods and other sources of supply 
that undoubtedly were quite superior in every way to the one that 
had been attempted, and he was obliged to tell his friend plainly the 
way he saw the matter and to say that, under the existing con- 


ditions, he could not attempt to use his friend's Very excel 
design. As a matter of fact, the writer developed artesiay . 
which were available, and while this work was done many , 
ago, the artesian wells apparently have been supplying the « 
with an entirely satisfactory supply and, the writer believes , 
much more economy than his friend’s design even had it bx 
success. Obviously the engineer in question never consciously ». 
alized that his financial interest was influencing his judgment 
This experience has been described in some detail for the rea 
that it was exceedingly striking and fairly represents many ore 
observations of the writer that might be greatly extended 
conclusion which the writer wishes to draw from this and his o 
experiences is that when a man has a special interest in a desig 
and especially when he has any financial interests involved 
becomes unconsciously prejudiced and his judgment is very great 


weakened. No engineer should ever have a financial interes: pense 
the use of machinery, materials, patents, and so on, in the wo a 
that he is doing for his clients. Any such interest is bound : _ 
exert a prejudice that the individual himself is seldom, if ever. othe 
to resist. The writer has felt so sure of this conclusion that dy. 
has always applied it to himself and his associates. In one —_— 
an associate of the writer held a valuable patent on a certain featy; mnie 
of a structure that he and his associates were occasionally cal “ : 
upon to design and construct. For this reason the writer alway saat 
insisted that, in the contract for services drawn for his client, t} i—th 
patent should be mentioned and the statement made that if sits , 
seemed desirable to the engineers that it be used in the structur 7 
it would be furnished without any additional compensation. T! ‘ une 
action, he believes, largely relieved his associate and himself fr r boll 
bias. While quite largely used by other engineers, the patent wa furs 
very seldom found essential to the particular designs on whi vs 
the writer was personally engaged, although it was sometin cage: 
used for his clients entirely without compensation therefor. rs = 
The writer has discussed this matter with some of his old e = 
gineering friends, with the result that one or more of them sold th aang 
patents in order to avoid the suspicion of influence. The writ a 
appreciates the fact that bias is natural under such conditior the S 
and suspects that he might even be influenced by similar cond wre 
tions. Vivisior 
All of us can see the faults of others, but unless we are very con vision 
scientious in considering and attempting to eliminate our ow oe 
special faults, it is seldom that we can see them in ourselves aWeterw 
Thus the writer, in answer to Question No. 21, would conclué fy 
that it is unethical for any engineer to be financially interes! anette 
in any way with supplies, machinery, patents, equipment, and Divisio 
on, used in the work that he is designing or executing for his citen' . 
Danret W. Mean, Past-President 
Madison, Wis. Hon. M. Am. Soc. C.E. ove 
lursds 
Replies for the following question may be received until July | 
with answers in the August issue. yom 
QuEsTION No. 23: <A young engineer, A, is employed by a ceram hedul 
firm and is—by verbal agreement—to remain with the compo n 
for two years. At the end of the first year, he is approc hed by an le but 
other firm which desires to employ him. “A” does not mention * m tri 
agreement with the first firm but suggests a salary which he conse may be 
so exorbitant that it would not be considered. The new frm, All j 
ever, is satisfied with the salary mentioned and agrees to tt 1/ the #8" cial 
engineer will immediately undertake the work. What shoue ™ trated ; 
young engineer do? eld at 
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SOCIETY AFFAIRS 


Official and Semi-Official 


Planning for the Cleveland Convention 


ines TIM Wednesday to Friday, July 19-21. _ The place is 
ir. Archi fotel Cleveland adjacent to the Cleveland Union Terminal. 
bs ccasion is the 1944 Annual Summer Convention of the 
— “ the preliminaries start on Sunday, July 16. At that 
~mittees of the Board, including the Executive Committee, 
at d wn to thrash out various Society problems. Monday 
’ ; Tuesdas are reserved for the regular meetings of the Board, 
ry cic » either two or three sessions each day. Running concur- 
rtesian » ‘ly on Tuesday will be an all-day Local Section Conference. 
many yee “will bring together representatives from Society groups in 
zone contiguous to Cleveland, comprehending the 
clieves, . online Local Sections east and north of the Indiana—West 
nia-Virginia areas. This conference is regularly one of the 
ee ful gatherings at Society meetings. It presents an oppor- 
igment +y for Society officers to share their problems with the local 
the reas -ers—and perhaps even more important, it furnishes a forum 
ae a" important ideas of Local Section administration can be 
wee ro we pro and con to the advantage of all the delegates. 
— 1 hen on Wednesday morning, the nineteenth, the Convention 
officially start. After registration and the courtesies of 
: paved, | mal greetings, the meeting will be privileged to listen to the 
ioe resident's Annual Address. This is the one obligatory feature 
a f the Convention—the remainder is subject only to the best 
bound of those in charge. 
“ha we "HM For example, the Wednesday afternoon program is especially 
om thet dy. The entire session is to be devoted to the question of 
i ane twar construction, under the sponsorship of the Society s 
sin ast mmittee on Postwar Construction. A variety of interesting 
ally call apers and discussions is in prospect. 
sa — That evening, another fixture of Society Conventions is prom- 
Ment th j—the dinner dance. It will be held right in the hotel. Re- 
that if ting the tempo and restrictions of wartime, the dress will be 
semen formal—a provision that appeals especially to the men. 
on. Th Without attempting to go into detail as to the technical program al ‘ 
resell fe iat follows, it may be said that sessions are to be held morning LORAIN AVENUE BRIDGE OVER Rocky River, AN EXAMPLE OF 
sateen? ws | afternoon on both Thursday and Friday, for which various CLEVELAND'S FINE ENGINEERING ACCOMPLISHMENTS 
chnical Divisions are planning at- 
fractive programs. In all, twelve ses- 
i‘ as are in prospect. The Sanitary 
rn Engineering and the Surveying and 
sold the lapping Divisions promise two ses- 
ers ms, morning and afternoon on Thurs- 
ondition ay, to be supplemented by one session 
i ound the Soil Mechanics and Foundations 
vision, and one of the Structural 
very cos Division Thursday afternoon. Six 
our of ivisions are planning sessions for Fri- 
1. lay including the City Planning, 
conclud Vaterways, and Construction groups 
heed the morning, and the Engineering 
t, and conomics, Highway, and Hydraulics 
client visions in the afternoon. 
tant & As an interlude in this extensive tech- 


al program, an entertainment and 
cial evening is being arranged for 
ursday, also in the headquarters 
I July 3 tel. Both the Wednesday and Thurs- 
‘y evening programs will include the 
lies. In addition there will be a full 


hedule of special entertainment for 

4 as Some sightseeing may be feasi- 

inl it it seems that technical inspec- 

are out of the question, as 

m, hot ay be readily understood. 

he youn All plat , both for technical and 

uld “lal occasions, have been concen- 
‘rated as regards location, and will be UNLOADING AN ORE Boat—CLEVELAND RECEIVES AND PROCESSES VAST QUANTITIES OF 
eld at the Hotel Cleveland. This MINERAL Propucts 


265 


| 
No 
here th 
forecay 
ing 
tructur 
\ atior 
+ 
he 
| 
7 


266 Cirvit ENGINEERING for June 1044 


will make for convenience, particularly because of the central 
location, and the ease of access to out-of-town guests 
The committee emphasizes that those planning to attend 
should make reservations in advance. Experience in the past, 
particularly of those who have been disappointed in securing 
accommodations, emphasizes this need. In writing the hotel, it 
should be mentioned that the rooms are for persons who will 
attend the Society's Convention. Otherwise, the hotel may not 
honor the request by releasing rooms it is reserving for this special 
purpose 

The July Crvm. ENGINEERING will carry the official program of 
the meeting, giving all details. It is believed that this fuller notice 
will convince all members that there is an attractive meeting in 
store for them in Cleveland next month—a treat for the mind as 
well as for the spirit rhis preliminary notice is mainly for the 
purpose of stimulating advance plans for attendance at the Cleve- 


land Convention 


Meeting of Board of Direction— 

Secretary's Abstract, April 24 and 25 

Tue Boarp or Drrection held its spring meeting at the Coro- 
nado Hotel, St. Louis, Mo., on April 24-25, 1944, at the time of the 
St. Louis Local Section’s spring meeting. Present were President 
Malcolm Pirnie as chairman, and George T. Seabury, Secretary; 
also the following members: Past-Presidents Black and Whitman; 
Vice-Presidents Agg, R. E. Dougherty, Hastings, and Thomas; 
and Directors Bakenhus, Boughton, Breed, Burpee, Dickinson, 
N. W. Dougherty, Edwards, Gamble, Goodrich, Hathaway, 
Hollister, Lilly, Rawn, Scobey, Tolles, and Wilson. 


Minutes A pproved 

With slight correction, minutes of the Board meetings held on 
January 17-18, and January 29, 1944, were approved as written. 
Similarly, minutes of the Executive Committee meeting of March 
29 were approved as written and the actions therein noted were 
made the actions of the Board. 


Dues for Service Men 

It was voted to continue the practice of remitting 1944 dues of 
service men having base pay of $2,400 or less, upon individual 
request. The dues of 471 such members were remitted. 


Economic Status of the Engineer—Joint Study 

Che Board approved of joining with the American Society of 
Mechanical Engineers and the American Institute of Electrical 
Engineers in a joint study to be made by the National Industrial 
Conference Board on “The Economic Status of the Engineer.”’ 
Necessary provision for financing this study was also made. 


Society Report on Depreciation 

A voluminous report on Depreciation has been made by a com- 
mittee of the National Association of Railroad and Utilities Com- 
missioners. Its importance impelled the President to appoint a 
special committee, headed by Past-President and Honorary 
Member Henry E. Riggs, to study it. Progress report by this 
special committee has been made available to the Board members 
and discussion developed that it was deemed important to press 
the matter of publicizing the views expressed as in contrast to the 
N.A.R.U.C. findings. The Society committee’s Progress Report 
was therefore accepted to be used (1) in an effort to secure suitable 
revisions of the original N.A.R.U.C. report; and (2) by publica- 
tion in one of the Society journals for the information and comment 
of members. (See page 269 of this issue and the forthcoming June 
issue of PROCEEDINGS. ) 


To Accommodate 1945 Annual Meeting 
Because of difficulties experienced in the past in satisfactorily 
handling all the technical sessions of the Society’s Annual Meeting 
in the Headquarters building, it was determined that the sessions 
for January 17-19, 1945, would be held at the Hotel Commodore 
in New York City. As always, meetings of the Society’s Board 
of Direction will be held in the Headquarters Board Room. 
By-Laws Amended: Committee on Private Engineering Practice 
Substituted for Committee on Fees 
Final action was taken on a proposed amendment to the By 
Laws, Article IV. Committees, Section 11, Paragraph 3, whereby 


VoL. 4 


the previous “Committee on Fees’’ was supersede. by a 


mittee on Private Engineering Practice,’ with a stateme, 
the duties of the committee, as noted in more detai! jn a =~ : he rep 
item on another page. grou 
Postwar Construction pm 
The Board listened to a report from G. Donald Keo, r laws 
Chairman of the Society’s Committee on Postwar Constrs 
and to Vincent B. Smith, executive director of th: Commit: mel 
Research and Development Division. The constitytic. i 
purpose of this research work was explained (see May .. 
pp. 217-218) and requested appropriation of funds was appr: - as ¥ 
Reappointment—Secretary and Treasurer r now 
Taking action as required by the Constitution, the offic. J , 
Secretary and Treasurer of the Society were filled. The ta 
bents, Messrs. George T. Seabury, Secretary, and Charice: | po 
Trout, Treasurer, were reappointed. 
va 
Long Services of Walter Jensen ise 
$4 
Recognizing twenty-five continuous years of service of Wax . 
Jensen, in charge of the bookkeeping and accounting offices of ; 
Society, the Board voted twq months’ leave of absence with pay 
Developments Re Employment Conditions 
The Board devoted much time to several phases relating ; It SHO 
previous recommendation to the Local Sections that they maj ring th 
provision in their Constitutions for the establishment of |, ty. R 
Committees on Employment Conditions, prepared to assic; ciety o 
instances of collective bargaining by professional engineer) junctl 
employees. A report by Howard F. Peckworth, Assistant to n, and 
Secretary, related experiences which had been observed recen: where 
including the progress of the case that the Executive Commi _— 
has considered important as undertaken by the Tennessee Ac venel 
ciation of Professional Engineering Employees stated 
Communications to the Board made recommendations of vari i the | 
character, as to alternative procedures, more extensive publi sday 
and greater opportunity for the publication of adverse commen ores 
These all received considerate attention, some being referred ded 
the Society’s Committee on Employment Conditions for repor VIUIES 
as to their practicability. hou 
The Board was in receipt also of counterparts of a petition, sig: a8 
by 293 members (later a total of 483 were received), asking for ut, ah 
referendum of the question to the entire Corporate Membersh tthe | 
these also received considerate attention. The Board was awa nonst 
also that 25 Local Sections had amended their Constitutic: arly art 
2,435 having voted in favor and 365 having voted in disfavor dicap 
The action of the Board was to adhere to its previous attitude majo 
W 
Glossary on Water Control Engineering Terms mise, the 
min 


In connection with the report of the Committee on Publicati 
the Board accepted its recommendation that the Society coopera 
in a joint endeavor to compile a comprehensive glossary on Wate 
Control Engineering Terms; and to contribute its appropriat nsf 

oK 


share to the preliminary expenses. ——- 
Canons of Ethics 
uD oO 
The Committee on Professional Conduct reconsidered and © as orig 
ported its general attitude towards the proposed Canons of Ethi her en 
suggested by the Engineers Council for Professional Developme: hat in 
and indicated its purpose to attempt to compile a revised Cod: 10 pres 
Practice applicable to civil engineering practice. The Bow eal, ne 
approved. size | 
: a fun 
Inactive Student Chapters cine! 
Several of the Society's Student Chapters were reported to hay juare, ; 
become inactive owing to war conditions. On recommendati aS Cast 
of the Committee on Student Chapters, the Board voted to co rie 
tinue the same privileges of Society affiliation as heretofore Anoth 
rout 
Postwar Education asar 
The Committee on Engineering Education reported 4 series — 
studies, in progress and proposed, having to do with stuc rs. W 
bodies, curricula, teaching personnel, budgets, and similar mat'e rtatio 
After extended discussion of possible emergencies ducatt ns 


following the war, the report was accepted. 
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No. 6 


the Committee on Registration of Engineers cen- 
aad e topic of the ““Engineer-in-Training.”” The Board 
the various State Boards of Engineering Examiners 
ed as rapidly as possible to secure amendment of 
, the development of rules, whereby this new classi- 
come generally available in the near future. 


he rept 


ments to Local Section By-Laws 


of the consideration of collective bargaining, certain 
-< were reported to desire to amend their by-laws. Approval 
he case of the Kansas City and Utah Sections, the 

w to be knewn as the “Intermountain Section.” 


trol of Salaried Positions 


received from E. Lawrence Chandler, the Society’s 

tative in Washington, covering various matters. Specific 
was taken with regard to a pending law which would require 
asent of the Senate to appointment to federal positions 
» $4,500 per annum or more. Wording of the Board’s reso- 
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lution, in opposition to this bill, is given elsewhere in a separate 
item. 
Further Committee Reports 

A number of other committees reported progress on activities in 
connection with their special assignments. 
Other Matters 


Elections to membership, appointments of Society representa- 
tives, and numerous other matters were considered, with appro- 
priate action in each instance. 

Thanks to St. Louis Section 

An appreciative vote of thanks was tendered to the St. Louis 
Section for its hospitality, likewise to the Circle Club of St. Louis, 
and to Mr. and Mrs. W. W. Horner for the entertainment pro- 
vided by them. 

Adjournment 


The Board adjourned to meet in Cleveland, Ohio, Monday, 
July 17, 1944. 


St. Louis Spring Meeting 


(r suoutp be understood that the St. Louis Spring Meeting, 
ring the week of April 24, was not a function of the whole So- 
ry. Rather, it was an amplified Section meeting which certain 
ety officers and others were able to attend. It was held in 
unction with the regular Spring Meeting of the Board of Direc- 
», and included also the Local Sections Conference described 
where in these pages. 
Since the Board and Section meetings were coordinated, it is 
venient to consider them together. For the record, it should 
stated that the Board committees met on Sunday, April 23, 
i the Board itself both morning and afternoon on Monday and 
Tuesday, April 24 and 25. These meetings, as well as those 
sored by the St. Louis Section on the following days, were well 
ided, and the emphasis was on constructive features of Society 
tivities and the profession as a whole. 
\Jthough not on the schedule, the Midwest weather was very 
uch a part of the proceedings. As the meeting was about to 
ut, a heavy rainfall amounting to seven inches or more through- 
t the Missouri and upper Mississippi valleys gave an emphatic 
jemonstration of what the forces of nature are able to do. All 
arly arrivals, particularly those from Kansas City, were seriously 
andicapped by the floods. Delays ranging from a few hours to 
the major part of a day were the rule. The flood, as it passed St 
lis, was of interest especially to out-of-town visitors. Other- 
se, the weather from Sunday on was quite seasonable, with 
ly minor rainfall. 


BoarRD RoyALLY ENTERTAINED 


\ summary of the Board’s activities will be found on another 
Two entertainment features during its meetings are of 
On Monday noon, in the headquarters hotel, a luncheon 
as given to the Board and members of the staff by the Circle 
Club of St. Louis. This organization, almost forty years old, 
as originally composed of consulting engineers but now includes 
ther engineers by invitation. The origin of the name is some- 
iat in doubt but according to F. W. Green, M. Am. Soc. C.E., 
10 presided, meetings of the club have always involved a square 
eal, not forgetting a generous piece of pie. Now, inasmuch as 
e size of the pie depends upon the area of a circle, which in turn 
i function of “x,” the Club was indissolubly connected with 
circle. In keeping with this definition, the lunch was amply 
juare, and the pie both circular and large. Socially the occasion 
‘s casual, the only formality being a brief response by President 


page 


te 


Another event of most pleasing character. which served to break 

routine of the Board sessions, occurred that evening. This 
4s a reception and buffet supper for the Board and the Local 
ommittee, together with their wives, at the home of Mr. and 
‘s. W. W. Horner in suburban Clayton. Automobile trans- 
tation was provided by local members, permitting views of 
rest Park, Washington University, and the fine expressway 
trough the park en route Following a fine buffet supper, general 


sociability was the rule. Enthusiastic group singing was also 
enjoyed. Some sixty or more people were present on this delight- 
ful occasion. 


LocaL EMPHASIS AT WEDNESDAY MEETINGS 


Engineers to the number of almost 200 gathered for the technical 
meetings on Wednesday, under the auspices of the St. Louis 
Section. As president of the Section, R. W. Hodson opened the 
morning meeting. Response was made by W. W. Horner on 
behalf of the local group. An interesting paper was then pre- 
sented by George C. Smith, president of the Chamber of Com- 
merce, on “The Needs, Physical and Economic, of the City of St. 
Louis in the Postwar Era.” The activities and planning of en- 
gineers was given full credit by Mr. Smith in his summary. 

In the afternoon the session was under the guidance of H. E. 
Frech, vice-president of the Section. The first topic was ‘‘Funda- 
mentals of Flood Control,” presented by Col. Malcolm Elliott, 
with enlightening discussions by Col. L. B. Feagin and Albion 
Davis. In connection with his talk, Colonel Elliott showed a most 


interesting colored movie, depicting flood conditions in the St. 
Louis area in 1943, together with the various engineering and 
related activities carried out so successfully. 


GrovuP ON THE STEPS OF THE CORONADO HOTEL AT THE Str. Louis 
SPRING MERBTING IN APRIL 
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The next topic on the afternoon program was “Flood Control 
Plans for the Missouri River,’’ which was presented by Brig. Gen. 
Roscoe C. Crawford, with discussion by Lt. Col. Delbert B. Free- 
man. The final special topic was ‘Flood Abatement by Head- 
water Measures,”’ forcefully presented by Howard L. Cook of the 
U.S. Department of Agriculture, with discussion by W. W. Horner 
In addition, there were numerous comments and questions from 
the floor, all adding up to an interesting overall presentation on 
the subject of floods, which kept the large audience interested 
until late in the afternoon 

Two social events were also scheduled for Wednesday. Like 
the technical sessions, these were held at the Coronado Hotel. 
Following a special luncheon, President Pirnie made an interesting 
address on ““The Engineer in Postwar Society."’ This arrange- 
ment and program encouraged those who attended the morning 
session to remain for that in the afternoon, resulting in a larger 
attendance 

Most popular of the social events during the meeting was the 
dinner and dance Wednesday evening, preceded by a social hour 
during which local members could get acquainted with out-of-town 
guests and vice versa. Immediately following the dinner came 
the main feature of entertainment, a talk by Prof. Gus W. Dyer 
of Vanderbilt University. His witty address was entitled ‘Free 
Enterprise Planning vs. Governmental Socialistic Planning.” 
Vigorously he defended the thesis that free enterprise is superior to 
governmental administration of business. His address was widely 
applauded. An interesting demonstration of sleight of hand 
followed, after which general dancing was enjoyed. 


PosTWAR Roap PROBLEMS STUDIED 

A smaller but attentive audience was on hand Thursday morning 
for a technical session revolving around highways and postwar 
activities. The presiding officer was Robert B. Brooks, vice- 
president of the Section. A prepared paper on “Inter-Regional 
and Postwar Highways” started this program. In it Carl W. 
Brown, chief engineer of the Missouri State Highway Department, 
and president of the American Road Builders Association, analyzed 
the government plan for the postwar period. He was followed 
by Samuel C. Hadden, chairman of the Indiana State Highway 
Commission, and president of the American Association of State 
Highway Officials, who spoke on “The Postwar Federal-Aid 
Highway Program.’’ He emphasized the difficulty of developing 
a program of federal aid which would be adequate and at the same 
time would meet varying demands as to state distribution. In- 
teresting discussions on this subject were presented by B. C. 
McCurdy, county superintendent of highways, of St. Clair County, 
Illinois, and by Harry F. Thomson, vice-president, General Ma- 
terial Company, St. Louis. Mr. Thomson, by the way, was the 
efficient general chairman of the Spring Meeting Committee. 

A third paper was presented by Col. William N. Carey, chief 
engineer, Federal Works Agency, on “War Jobs and Then What?” 
This was an eloquent appeal for national development when peace 
arrives A. P. Greensfelder, of the Fruin-Colnon Contracting 
Co., St. Louis, contributed a forward-looking discussion of Colonel 
Carey's paper 

The appearance of a number of the papers presented at the St. 
Louis Meeting in Society publications is to be expected. It was 
the general feeling that the technical program of the meeting had 
been intelligently prepared and successfully carried out. It was 
serious, it was constructive, it was thought provoking, and it was 
stimulating 


LarGeE Supp_ty Depot Proves INTERESTING 

The final event, which came promptly after the noon adjourn- 
ment of the Thursday morning session, was a trip to the Engineer 
Depot at Granite City, Ill. A special train leaving from the 
Union Depot transported the large party to nearby Granite City 
across the river. En route there was a good view of the flooded 
Mississippi. Ample levees protect the Granite City industries, 
as well as the Engineer Depot adjacent to the river. Immediately 
on arrival, a generous lunch was provided through courtesy of the 
officials of the depot. The inclusion of beefsteak on the menu was 
a welcome surprise to many. Most of the remainder of the trip 
during the afternoon was by train, with frequent stops so that 
the party could disembark and get a closer view of all stored ma- 
terials, warehouses, and: packing operations. 

Statistics of this depot, if available, would seem unbelievable. 
Suffice it to say that vast numbers of earth-moving machines, 


miles of piping, and other miles of warehouses were shown 
sidering that this represented but a small fraction of the might « 
great nation at war, the demonstration was most signif icant , 

The number enjoying this tour was limited to 2 0, and « 
quota was filled. Slightly larger was the attendance 
Wednesday dinner. Total registration at the meeting was ai. 
350, which gives an idea of the success of the local effort an4 
interest aroused by the fine program. The ladies enjoyed a 
and luncheons beth on Tuesday and Wednesday; and of, 
they added immeasurably to the Wednesday evening ang 7 
day afternoon events. Altogether, the St. Louis Spri ing Mee 
must go down in the records as a most pleasurable and syeoes 
series of events. 


Labor Hoarding Racket Operated } 


‘Engineering Service’ Companies 


FROM VARIOUS sources, believed to be reliable, the follogs 
material has been gathered in regard to the pernicious practi : 
of so-called ‘Engineering Service’’ firms. 

Capitalizing on critical shortages of skilled mechanics, a numie 
of employment brokers hawe cornered the market on certs 
classes of labor. Particularly damaging to the war effort « 
practice has also cast a stigma on the engineering profession ) 
cause of the general use of “‘engineering service” as a term 
describe activities of these companies. Five major ageacies of ; 
Federal Government have denounced such activities and hy 
fortidden war contractors to patronize such concerns 

Typical of the extortive practice is the following case. A lary 
aircraft factory is reported to have needed 25,000 employe: 
many descriptions. A large percentage had of necessity t 
skilled mechanics. The wage schedule approved by the Wx 
Stabilization Unit of the U.S. Treasury Department, listed ; 
following hourly wages for a few of the many classificat 
Tool designer, $1.75; loftsman, $1.50; production planner, $) 4 

Every conceivable method to recruit these workers was resor: 
to, including the U.S. Employment Service. Nowhere near 
number required were thus obtained. Then the “Engineer 
Service’ firms came into the picture. Several such promote 
offered to furnish the needed workmen at from $2.50 to $4.5) ; 
man-hour plus a “‘maintenance fee’’ of $48 per week per man 


Such workmen are recruited in areas other than the location of 


the plant. They are employed by the labor brokers at a m 


somewhat higher than that prevailing in the area of recruiting 


and are farmed out to legitimate employers who pay not 
workman but the labor broker. He pockets the difference betwe 
the rate he charges and the wage in turn paid to the workman 
sometimes amounting to more than 100% profit. 

The term “engineering service” is a cniivenboeseutetion, for t 
men hired are mechanics—not engineers, and the labor | 
furnishes no bona fide engineering direction of activities. Tb 


workmen are directly under the supervision of the prime contractor 


even though paid by the profiteer. 


The War Department, the Navy Department, the War Laba 


Board, the Maritime Commission, and the War Manpower Cor 
mission have acted jointly to stamp out this practice. A stat 
ment denouncing such detrimental activities has been issued by a 
these agencies. War contractors have been directed to ceas 
doing business with such concerns. 


National Roster Offers Timely 


Service 


Since 1940, the National Roster of Scientific and Specialize 
Personnel in the War Manpower Commission has been the age® 
of the Federal Government that has served as a central regist! 
for persons possessing professional or scientific qualifications It 


important to the war effort that engineers who possess the neces 


sary qualifications should be registered. 
The Roster has been assigned the responsibility of obtaining th 
best utilization of professional and scientific personnel. [t ma! 
tains records of those working in war industry as well as those ' 
the armed forces, whether in an officer or enlisted capacity 
seems that recent Selective Service directives may result in % 


witho 
The i 


ay 
gctiol 
st the 
af 
bv10 
the 
neral, 
| yD 
ant 
mporta 
Ro 
ev 
at refor 
a g any 
nel 
ae 
| Socal S 
C 
| met 
No d 
be repr 
as In 
bers wh 
Trea 
| 
the 
uss 
se th 
lure 
Soe C 
; lany 
Rat 
e fi 
anni} 
nt B 
; hich 
There 
1 
r the 
ossib 
e L 
ard 
M. At 
activi 
Sectic 
ters o 
As 
| 
x 


4, N o. 6 

hown. sctiot any thousands of professionally and scientifically 
the Might o Jified 5 g men under the age of 26. Hence it is important 
ficant ” + these icular individuals notity the Roster of the branch 
200, and ages forces they are entering, the date and place of their 
lance at 4 tion and, after induction, their serial number. 

was pyiously the Roster, asa civilian agency of government, has no 
ffort and 4 jylity in the assignment of its registrants within the armed 
njoyed + . A request of the War and Navy Departments, how- 
und of « - the Ro-ter does furnish advice to the Office of the Adjutant 
g and Ths cal, Wa Department, and the Bureau of Naval Personnel, 
ring Mews y Department, concerning the specialized training and quali- 
nd surreutl sons of those of its registrants who are inducted into the 


, vor Navy. This information is used as an aid in determining 
»itial military assignment of the individual. 
neeivably it may become imperative in the future—near or 
, withdraw a number of professionally and scientifically 
Jified men from the armed forces in order to assign them to 
t research or production work in civilian war industry. 
Roster's records are sufficiently detailed to permit intelligent 
tion of persons possessing professional qualifications in practi- 
very kind of specialized field; and it would probably be 
{ upon to assist in any such assignment. It is important, 
-efore, that persons possessing professional or scientific qualifica- 


ated by 


he follow ng 
us Practice 


cS, number 
On certa . register with the Roster and advise it immediately concern- 
effort, ¢ - any change in their status. Communications should be ad- 


sed to the National Roster of Scientific and Specialized Per- 


rOfession ty 


$a tern nel. 1006 U Street, N.W., Washington 25, D.C. 
Pacies of t 
S and ha 
lar 
Sections Conference at St, Louis 
ssity t iouTEEN Local Sections of the Society were represented at the 
r the Wag val Sections Conference held in the Hotel Coronado, St. Louis, 
» listed + Tuesday, April 25. Presiding was Lloyd D. Knapp, M. Am. 
ssificat; C.E., by virtue of his membership on the Society’s Committee 
nner, $1 4 Local Sections. From him comes the following brief report of 
vas resort the meeting 
re near No delegate answered for 6 of the 24 Local Sections eligible to 
Engineer represented. Further, since the Society’s Board of Direction 
promotersfiEwas in session all that day, there were relatively few Board mem- 
0 $4.5) perlMbers who could squeeze the time for even a brief attendance at the 
r mar ference. However, some thirty to thirty-five other guests 
locatio n St. Louis and nearby Sections were present. All evidenced 
sata at interest, particularly in the discussions on collective bar- 
recruitiz gaining 
ly not Treatment of this important issue of the moment continued most 
ce betw { the day, interrupted only by the luncheon recess. The entire 
vorkma scussion was on a high plane. A few Sections appeared to op- 
se the proposed amendment, but the majority favored the pro- 
on, for lure proposed by the Board. Howard F. Peckworth, M. Am. 
bor broke: Soc. C_E., assistant to the Secretary, presented the general subject. 
ties. Tp lany questions were directed at him, to which he gave clear and 
contractor ncisé answers 
Rather arbitrarily, it was necessary for the chairman to ter- 
War Lab nate this general discussion about four o’clock in order to leave 
ywer Com ne for presenting another important subject—that of postwar 
A stat anning. The executive director of studies on this subject, Vin- 
ued by al ut B. Smith, Assoc. M. Am. Soc. C.E., opened the discussioh, 
to ceas ich continued on a question-and-answer basis until 5:30 p.m. 
(here was not sufficient time to call on the various representatives 
t mm comments, but a thorough review of the main issues was 
ssible 
Jy During the course of the conference, President Pirnie found 
. me to give a splendid talk on postwar planning. Director 
corge W. Burpee outlined some of the objectives of the Engineers’ 
il for Professional Development and requested the help of 
pecialize Local Sections. Members of the Society’s staff also were 
ne agen hear |. The new representative from Washington, E. L. Chandler, 
I registr { Am. Soc. C.E., was introduced and gave a brief outline of his 
ms. It ctvities. The Society’s Manager of Publications, Sydney Wil- 
he neces not, M. Am. Soe. C.E., mentioned the fine cooperation of Local 
; ‘ection officers in connection with technical papers and other mat- 
ining th ‘ers of interest suitable for publication by the Society. 
It mai As the available time had been exhausted, the meeting closed 
| Ga’ mithout taking up the general subject of Local Section activities. 
wr The interest of those attending in the live topics presented for dis- 


“ssion made this a most profitable Local Sections Conference. 
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By-Laws Amended—‘‘Committee on 


Private Engineering Practice’”’ 


FOLLOWING constitutional procedure, the Board formally took 
action amending “Article IV. Committees,” sectional paragraph 
11(c) of the Society By-Laws, the revision being made effective by 
the vote at the St. Louis Meeting on April 24. The effect of the 
amendment is to change the name of the previous Committee on 
Fees to the “Committee on Private Engineering Practice” and to 
redefine the duties of that committee. 

This revision is self-explanatory, as follows: 


“The Committee on Private Engineering Practice shall give atten- 
tion to all problems confronting engineers in private practice, 
shall collect, codify and prepare for distribution data relative 
thereto including the determination of adequate fees com- 
mensurate with the value of services rendered, the suggestion 
of terms for engineering contracts, the recommendation of 
methods and procedures and other special questions which 
shall relate to the private practice of engineering. It shall 
advise upon special problems when requested.” 


Report on Depreciation to Appear 
in ‘*‘PROCEEDINGS” 


By AUTHORIZATION of the Board of Direction, a report on 
depreciation will be published in the forthcoming June PRocrEb- 
INGS, giving the views of a special committee appointed by the 
Board. Specifically, the committee's opinions have been prompted 
by an extensive report on this subject made to the National 
Association of Railroad and Utilities Commissioners. 

In order that members may obtain timely opinions from the 
point of view of the engineer, this Society report is to be dis- 
tributed. Further, the subject is to be given a prominent place 
in the plans for the Cleveland Convention in July. Comments 
for use on that occasion are invited. Members will wish to note 
the June PRocEEDINGS in this connection. Communications may 
be forwarded to the Secretary’s office. Any member who wishes 
to present an oral discussion at the Convention also should inform 
Headquarters. 

The Society report has received the approval of the Board. 


’ It was submitted by a committee consisting of Henry E. Riggs, 


Hon. M. Am. Soc. C.E., as chairman, and Louis R. Howson, 
N. T. Veatch, and Thomas R. Agg, all Members of the Society. 


Society’s CoMMITTEE ON Postwar ConstRUCTION AT MEETING IN 
Wasuinocton, D.C., ResearcH anp DEVELOPMENT 
Division Was CrEATED 
Left to Right, Seated: Dean G. Edwards, Malcolm Pirnie (ex officio, 
as President of the Society), G. Donald Kennedy (Chairman). 
Standing: Gustav J. Requardt, Charles T. Leeds, A. J. Ackerman, 
Hal H. Hale, and E. Lawrence Chandler (Society's Washington 

Representative). Two Committee Members Were Not Present 


Frederick H. Fowler and Frank T. Sheets. 
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Board Opposes Patronage Measure 


MANY ENGINEERS have been disturbed by the prospect that the 
appointment to, and the holding of, all important technical posi- 
tions in the government may be made subject to congressional 
approval. As provided in Senator Kilgore’s Bill now before 
Congress, the patronage measure,” all positions paying 
$4,500 per annum or more would require that the appointee be 
approved by the Senate. Discussion in the Board of Direction 
at its April 25 meeting in St. Louis pointed to widespread dangers 

enactment. Accordingly the Board 


so-¢ alle d 


that may lurk in such an 
adopted the following resolution of protest: 

Wuereas: The Board of Direction of the American Society of 
Civil Engineers has given consideration to the provisions contained 


in Section 210 of House Bill 4070, reading as follows 


‘Sec. 210. No part of any appropriation available for the 
executive departments and independent establishments (in- 
cluding any agency the majority of the stock of which is 
owned by the Government of the United States) for the fiscal 
year 1945 or any subsequent fiscal year contained in this or 
any other Act shall be (1) paid to any person for the filling 
of any position for which he or she has been nominated after 
the Senate has voted not to approve of the nomination of 
said person, or (2) available to pay the salary of any person 
at the rate of $4,500 per annum or more unless such person 
shall be appointed by the President, by and with the advice 
and consent of the Senate.’ 


which bill has passed the Senate and has now been referred to a 
Conference Committee; and 

‘“Wuereas: Such a law would be in direct controversion to the 
merit system, under which employees of the Federal Government 
now function; and 

“Whereas: A very large number of engineers would be affected 
by the enactment of such a law; and 

“Wuereas: The Board of Direction believes that such a law 
would result in detriment both to individuals affected by it and 
to the public, now, therefore, 

‘Be it resolved, That the Board of Direction of the American 
Society of Civil Engineers, assembled in regular session this 24th 
day of April 1944, hereby expresses its disapproval of and opposi- 
tion to the provisions of Section 210 of H.R. 4070.” 


Some Yearbook Corrections 


Ir ts impossible to keep the Society Yearbook up to date, but 
every effort is made to have it correct when it first appears. Un- 
fortunately, a few errors were included in the 1944 volume. They 
are noted here in the interest of accuracy. 


“Arwoop, GREENE... 211 East Canton Ave., Winter 
Park, Fla.’’ This is the correct address 

“HARRIS, FREDERIC ROBERT." 

“KELLOGG, FREDERIC HARTWELL.’ 
instead of “‘Kelloff.’’ 

““Lecart, THomMas KeirH Dist. Mgr., War Production 
Board; Executive Secy., National Council of State Boards of 
Eng. Examiners, P.O. Drawer 1404, Columbia 56, S.C.” 
Positions have been corrected. 


The spelling was incorrect. 


This is the correct spelling, 


‘Moore, Lewis BLarrer (Assoc. M. '28; M. '34), Asst. Chf. 
Quartermaster, The Panama Canal, Balboa Heights, Canal 
Zone.’’ Middle name and one membership designation were 
incorrect. This name and the one following, properly different, 
were given alike. They are here given correctly, in full. 


““Moore, Lewis Evcene (Affiliate Assoc. M.’10; M. ’23), 


Cons. Engr., 113 Beaumont Ave., Newtonville 60, Mass.” 
The address was incorrect 
“STEVENS, JOHN CyprRIAN (Assoc. M. '08; M. Director 


32-'34, etc Notation of Member grade was omitted. 


“Waite, WARREN Middle name was misspelled. 


At best, the publication of the Yearbook is an onerous task. 
As it is concentrated within a few months prior to April each year, 
it regularly requires extra editorial assistance. Manpower diffi- 
culties complicated the work this year. Ordinary sources of 
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special assistance were not available. Therefore it \ as feces 

to utilize such temporary helpers as were obtainable , 
The errors listed should have been caught during the oo... 


preparing the Yearbook. Other corrections may now be j, ,. 
because of changes that have occurred since February |, the 


date for the Yearbook, or perhaps because of failure (0 info, 
Society promptly. No attempt has been made to inchy 
changes in these latter categories, nor is it practicalle ¢, 


bring the Yearbook up to date month to month by the pubjica: 
of such corrections. 


The Engineer in Foreign Service 


IX. Correspondence from a Member Somewher: 
in Italy 


By Lr. L. R. HENDERSON, Jun. Am. Soc. C.E 


THERE is little I can tell you except we have engaged the ep 
often and are well acquainted with the Luftwaffe. I particing 
in the great battle for Cassino. Oftentimes when I’ve gazed ac; 
the valley or hills upon the enemy positions from an obsery,: 
post, I’ve imagined myself like “Stonewall” Jackson view in, 
battleground of the historic Shenandoah Valley. Then I'd shy 
at the realism of standing before the very war machine tha: 
conquered all of Europe. Most of the time, however, the y 
affair loses any historic proportions and is purely a pers 
conflict of life and the terror of screaming shells and a gap 
against sudden violent death in the mud and rubble where ar; 
pass over and forget. Some men crack completely and are use 
but most of them carry on with the hope of somehow, som 
getting home. That one hope of home sustains more men tha: 
other things combined. Heroes and brave men are made in 
newspapers; at the front only a fool is not scared. Confront 
by death and destruction, there is no alternative for the strong 
the weak but to show courage and pray. 

News from the home front of strikes, high wages or politics 
the war effort often puzzles and makes the soldiers feel bit 
toward various groups at home. As at home grievances ari 
and unequal conditions and injustices will be evident to a sol 
just as toa worker. But the soldier is so vividly aware of many 
fortunate than himself who have made great sacrifices with 
compensation, that he knows justice is not dealt out evenly a 
unions would like to guarantee. 

The people at home never will understand the soldier overseas 
that is evident from newspaper and magazine articles. Th 
can no more understand what war is from across an ocean thar 
rear echelon soldier can visualize the front from 35 miles behind t 
lines. There is no way to reconcile two so different ways ot lil 
that 1 believe is the principal reason that war veterans are relucta 
to discuss their experiences. They know they can never be under 
stood. 

Soldiers over here have a particular distaste for the motion 5 
tures that are so kindly shown to us whenever possible. I do: 
know how they are taken at home but the inevitable flag waving 
and patriotic displays disgust us with their lack of realism 

Pardon my preaching but maybe you can appreciate our feeling 
and remember we still have feelings. 


Appointments of Society Representatives 


Apter, M. Am. Soc. C.E., and L. Jenve, Aso 
M. Am. Soc. C.E., were appointed to represent the Soc’ 
at the 48th annual meeting of the American Academy of Polit 
and Social Science, which took place in Philadelphia on Ap 
14 and 15. 

RaLpu Bupp, Hon. M. Am. Soc. C.E., has been reappointed ' 
Society’s representative on the Hoover Medal Board of Av ard! 
the six-year term ending in May 1950. 

Hat H. Have and T. Leeps, Members Am. Soc. 
have been appointed members of the Society’s Committee 
Postwar Construction. 

E. L. Mostey, M. Am. Soc. C.E., has been elected a member 
the Executive Committee of the Power Division to fll “ 
unexpired term of Royce J. Treron, who is ineligible sery 
longer because of his election as Director of the Society 


Le 
arn 
Tune 
p.m 
| HILA 
pon 
SACRA 
ud ev 
San | 
June 
San | 
the E 
LENN 
ness 
xvi 
4 anch 
heo 
| tel 
UTAE 
30) 
At th 
terest 
t. al 
bri 
NOW 
teri 
ateriz 
em 
ng 
ater 
wot 
ta 
hnic 
ace 
alker 
a 
tarsh 
Spe 
pe 


ig, No. 6 
AS Neves 
the cours News of Local Sections 
ach Scheduled Meetings 


Publica: ,yTon S crion—Luncheon meeting at the Engineers’ Club 


SecTIoN—Luncheon meeting at Davidson’s Tea Room 


rvic Tyne 2, at 12:30 p.m. 
AncrLes Section—Field day meeting at the Oakmont 
newhere ery Club on June 15, at 5 p.m. 


\uamr SecttoN—Dinner meeting at the Royal Center on June 1, 


p.m 


aaDELPHIA SecTion—Annual meeting at the Engineers’ 
ed the ep bon June 13, at 7:30 p.m. 

Participa <\cRAMENTO SECTION—Regular luncheon meetings at the Elks 
Zazed acr » every Tuesday at 12:15 p.m. 


Dieco Section—Dinner meeting at the U.S. Grant Hotel 


| Obsery a: 


Ml View ing Tyne 22, at 6:30 p.m. 
a I'd shu say Franctsco Sectron—Regular bi-monthly dinner meeting 
Ine , hat the Engineers’ Club on June 20, at 5:30 p.m. 
oa [TENNESSEE VALLEY SECTION —Annual spring meeting of the 
6 oe ynessee Valley Section on June 10; inspection trip by the 
rhere - cville Sub-Section to T.V.A.’s Fontana Dam on June 10. 
d are use texas Secrion—Regular monthly meetings of the Dallas 
Ww, some wnch at the Adolphus Hotel every first Tuesday at 12:15 p.m.; 
men thar heon meeting of the Fort Worth Branch at the Blackstone 
made in tel on June 12, at 12:15 p.m. 
Confront Uran Secrion—Dinner meeting at the Hotel Utah on June 2, 
ue strong §:30 p.m 
Politics 
feel bit Recent Activities 
ances ar 
to a sol BUFFALO SECTION 
anger \t the luncheon meeting held on April 18, Charles H. Sells gave 
coats teresting highlights on his experiences in Iraq and Iran during 
ewes 12 and 1943, when he was engaged in building harbor, highway, 

iene bridge facilities for the British 10th Army. Mr. Sells, who 
lee Th w Commissioner of Public Works of the State of New York, 
ay ea graphic account of what was accomplished without suitable 
behind t terials, equipment, and specially trained personnel. The 
ry lience was particularly impressed by his description of the con- 
te iction of 985 ft of all-welded construction in 85 working days, 
=r. ng miscellaneous salvaged structural steel on concrete piers. 


iter for mixing the aggregate had to be hauled three miles, and 
work was done under sunshine temperatures averaging 162 deg. 


notion 
I do: CENTRAL ILLINOIS SECTION 
ag waving 
\ talk on projectiles, small arms, and munitions comprised the 
ur feeling hnical program at the April meeting of the Section, which took 
ace in Springfield on the 4th. This was given by Prof. Harold L. 
ker, head of the mining and metallurgical engineering depart- 
tatthe University of Illinois. Aninteresting exhibit of sample 
wes lls, projectiles, cartridges, and rifles, as used at present by the 
os my, was available for examination. 
on Apr he Application of Soil Studies to Highway Construction in 
was the topic of discussion at the April dinner meeting of the 
~_ mums Sie principal speaker being Harry W. Marshall. Mr. 
ward! : hall is geologist for the Ohio State Highway Testing Labora- 
y. A discussion of business matters preceded the technical 
‘oc. 
nittee CINCINNATI SECTION 
Speakers and guests of honor at the annual meeting of the Sec- 
ember which was held on April 22, were Malcolm Pirnie, President 
] “we Society, and George T. Seabury, Secretary. Mr. Pirnie 
os serv ned t e role of the civil engineer in postwar planning and 
v cated 


that the Society is taking an important part in this 
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planning. Mr. Seabury’s subject was the non-technical activities 
of the Society. New officers for the Section were inducted during 
the evening. These are Henry Kercher, president; Bart J. 
Shine, vice-president; and Warren W. Parks, secretary-treasurer. 


CLEVELAND SECTION 


The March dinner meeting of the Section was devoted to a dis- 
cussion of the subject of collective bargaining, the principal speaker 
being Howard F. Peckworth, assistant to the Secretary of the 
Society. At the regular monthly dinner meeting, on April 14, 
members heard F. H. Waring speak on recent sanitary develop- 
ments in the Mahoning Valley. Mr. Waring, who is chief engineer 
for the Division of Sanitary Engineering of the Ohio State Depart- 
ment of Health, pointed out that increased industrial water 

*usage in the Mahoning Valley has greatly depleted the average 
stream flow of the Mahoning River, and when dry weather comes 
the water must be used over and over again. At the same time, 
increased industrial pollution of the river makes it necessary that 
certain remedial measures be taken at once, but complete treat- 
ment of industrial wastes and domestic sewage is not possible with- 
out dilution. Thus adequate sewage treatment depends on an in- 
creased water supply. Proposals for increasing low-flow storage 
favor the building of two new reservoirs. 


COLORADO SECTION 


On April 10 the members heard A. E. Perlman, chief engineer 
of the Denver and Rio Grande Railroad, speak on “‘The Railroad 
of Tomorrow.’ Mr. Perlman emphasized the place of the re- 
search laboratory in solving the multitudinous problems involved 
in operating railroads in a wide variety of climatic conditions. 
The use of polaroid lenses to study the flow patterns in model; 
a solution of bentonite to minimize cinder-cutting in locomotive 
boilers; the use of the gamma ray to improve welding technique; and 
the control of locomotive boiling foam were a few of the many 
examples cited. 


CONNECTICUT SECTION 


The technical program at the February dinner meeting of the 
Connecticut Section—held in New Haven on the 24th—consisted 
of a talk by Clarence W. Dunham, associate professor of civil engi- 
neering at Yale University. Professor Dunham’s subject was 
foundation problems encountered in the construction of a low- 
grade ore project for the Cananea Consolidated Copper Company 
in Mexico, which is still in process of construction. Excellent 
slides added to the interest of the lecture. 


Hawatt SECTION 


On April 12 Harrison P. Eddy, Jr., Boston (Mass.) consultant, 
addressed a meeting of the Hawaii Section in Honolulu. Mr. 
Eddy read a paper explaining the position of the Society on the 
subject of collective bargaining. A general discussion from the 
floor followed. During the evening the following new officers were 
elected for the coming year: Benjamin F. Rush, president; 
A. E. Lindau, vice-president; and Walter H. Samson, secretary- 
treasurer. 


KANSAS SECTION 


At the meeting of the Kansas Section, which took place in Topeka 
on April 14, Lt. Col. C. J. Frankforter, commanding officer for 
District No. 4 of the Seventh Service Command, spoke on ‘‘Pow- 
der and Explosives.’’ Colonel Frankforter, who was a member of 
the chemical engineering faculty at the University of Nebraska 
prior to the war, illustrated his talk with a demonstration of the 
properties of many powders and the performance of detonators 
currently in military use. 

KENTUCKY SECTION 

A joint meeting of the Section and its Junior Forum took place 
on April 21. Talks by two Juniors—W. A. Heitmann and R. W. 
Pride—-had been scheduled for the technical program. The 
former discussed engineering features of the Fort Knox Experi- 
mental Laboratory, while Mr. Pride’s subject was ‘Surface 
Water Investigation by the U.S. Geological Survey,’ with which 
he is connected. Mr. Heitmann is associate engineer for the U.S 
Engineer Office in Louisville. At the conclusion of the program 
Frank C. Tolles, Director of the Society from District 9, discussed 
postwar planning and collective bargaining 
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Los ANGELES SECTION 


“The Functions of Freeways" was the topic of discussion at the 
April meeting of the Section, the speaker being Fred J. Grumm, 
assistant state highway engineer for the California State Division 
of Highways. Freeways, Mr. Grumm stated, loom as an ap- 
propriate solution to the many difficulties encountered in handling 
large volumes of traffic in urban areas. The problem in each city 
is individual and must be part of a functional study of that city. 


MARYLAND SECTION 


Several high-ranking Navy officers were guests of the Section 
for the April dinner meeting. Gustav J. Requardt, former Direc 
tor from District 5, reported on the three-year term of his director- 
ship. Then Comdr. H. B. Buse spoke on the activities and ac- 
complishments of the Seabees. Commander Buse is assistant di- 
rector of the construction department of the Bureau of Yards and 
Docks. A sound motion picture, entitled ‘Seabees in Action,” 
concluded the program 


Mip-Soutu 


Che spring meeting of the Mid-South Section took the form of 
an all-day session, held in Little Rock, Ark., on April 28. During 
the morning session papers were presented by George L. Fry, 
assistant engineer of plans and surveys for the Arkansas State 
Highway Commission, whose subject was “Postwar Highway 
Design,’ and W. L. Whittemore, who discussed design features. 
of the Norfork Dam. Following discussion of the two papers, 
the group recessed for lunch. Speakers scheduled for the after- 
noon program were Thorald Field, whose subject was the “‘Dis- 
position of Raw Material Stockpiles and War Industrial Plants,” 
and A. M. Lund, who delivered a paper on the part of the smaller 
war-plant corporations in the postwar program. Mr. Lund is 
district manager for Arkansas of the Smaller War Plants Corpora- 
tion. The rest of the afternoon was devoted to business discussion. 


NORTHWESTERN SECTION 


At the regular monthly meeting of the Section—held at the 
University of Minnesota on May 1—the speaker was C. C. Single- 
ton, who gave an illustrated talk on “Recent Developments in Con- 
crete Structures.’’ Mr. Singleton, who is regional structural engi- 
neer for the Portland Cement Association, emphasized the benefits 
accruing on war projects from architect, engineer, and contractor 
cooperation 


PANAMA SECTION 


The Panama Section reports that, during the winter, the mem- 
bers were guest of the Dredging Division of the Panama Section 
for a tour of inspection of the Pacific side of the Third Locks. 
The occasion afforded an excellent opportunity to see all the de- 
tails of suction and dipper dredging, and a drill boat in operation. 
The trip was in charge of J. M. Hearne, J. D. Stephens, and For- 
rest L. Dye, all representatives of the Dredging Division. On 
March 6 the group met in Balboa to hear William Badders, master 
diver for the Panama Canal, discuss his many years of experience 
in diving and describe the methods and equipment used. Mr. 
Badders also described salvage jobs on which he has been en- 
gaged 

PHILADELPHIA SECTION 


rhe story of the Big Inch Pipe Line attracted a large gathering 
for the April 11th meeting of the Philadelphia Section. J. B. Adoue, 
Jr., pipe line engineer and executive assistant to the Pipe Line Co- 
ordinator, touched on the background and future possibilities of 
the project and showed the details of construction. The Big Inch 
line has a capacity of 300,000 barrels of oil per day, Mr. Adoue 
stated. The oil moves through the line at a speed of 108 miles 
per day, taking about 14 days to cover the full length of the line. 
The power bill to operate the line is over five million dollars a 
year. Moving pictures, showing the actual construction of the 
line, concluded Mr. Adoue’s talk 


PITTSBURGH SECTION 


On April 21 the Section celebrated ‘‘President’s Night.”” A 
reception and dinner for President Pirnie and Secretary Seabury 
preceded the meeting proper, which was addressed by both guests. 
Mr. Pirnie spoke on “The Position of the Engineer in Postwar 
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Society,”’ while Mr. Seabury discussed miscellaneou Society 

tivities and brought the collective bargaining situat; Lupt > 
The May meeting took the form of a joint session with the « 
section of the Engineers’ Society of Western Pennsy|y anle 

lowing a brief business session, C. F. Goodrich, director a 
Society and chief engineer of the American Bridge Company . 
on “The Structural Steel Fabricating Industry—Pagst, Pres 
and Future.” A moving picture, shown through the courtes 
the American Institute of Steel Construction, conchyde 
program 


SACRAMENTO SECTION 


There were four meetings in April. Maj. Gen. William 1, 
who commands the Fourth Air Force, addressed the Sectio, 
4th on “The Air Force Engineer in the War.” Genera) | 
emphasized the importance of this new engineer servic: 
prompt expansion of airport facilities at home and in adyg 
areas. Irvin Ingerson, of the Sacramento Section, and 4 
Brunnier, of the San Francisco Section, spoke at the next two ; 
ings on the Central Valley project and Canal Zone expansio, 
spectively. At the final meeting of the month, Assistan: 
torney General James H. Oakley outlined the regular proc 
of his office, particularly in relation to engineering problems 


SAN FRANCISCO SECTION 


A symposium on the Pit No. 5 Project of the Pacific Gas , 
Electric Company comprised the technical program at the reguis 
bi-monthly dinner meeting of the Section, which took plac: 
April 18. Speakers were I. C. Steele, chief engineer of the 
pany, who described the design and physical features of ; 
project; O. W. Peterson, head of the construction departme; 
who outlined the contractual and construction organizations: , 
H. W. Haberkorn, engineer of hydro construction, who descrily 
the building of the dam, powerhouse, tunnels, penstocks 
appurtenant structures. The talks were illustrated with lante 
slides 

The program at the March meeting of the Junior Forum « 
sisted of talks by Howard Russell, Jr., and William R. Seeger, bot 
members of the Forum. The topic for general discussion wa 
“The Engineer—Technician or Administrator."’ 


SEATTLE SECTION 


On March 27 the Seattle Section sponsored the nineteenth a 
nual joint meeting of local branches of the Four Founder Societi 
Following dinner and a musical program—presented by Ma 
Dolin——-W. Walter Williams, speaker of the evening, was intr 
duced. Mr. Williams, who is chairman of the Washington Stat 
Defense Council, discussed postwar prospects for the nation a: 
for the Pacific Northwest in particular. Mr. Williams stress 
the fact that many opportunities for the future development of t! 
Puget Sound region exist. At the April meeting Jean Ewen, of th 
Public Roads Administration, presented colored movies of t 
location and construction of the Alaska Highway and discusse 
various features of the work. 


SECTION 


A dinner meeting of the Toledo Technical Council, of which ! 
Toledo Section is a participating group, took place on April - 
The speaker of the evening was Mandell Lerkowsky, who 's 
charge of the engineering development ot the helicopter at Wrg 
Field, Dayton, Ohio. Mr. Lerkowsky substituted most « 
petently for Col. H. F. Gregory, who had been scheduled to speak 
on the postwar possibilities of the helicopter but was prevent 
from doing so by military duties. 


West VIRGINIA SECTION 


Members of the West Virginia Section met in Wheeling 
April 28 for an after-luncheon and inspection trip, followed by di 
ner and an evening technical meeting. During the luncheot 
paper was read by Howard A. Kelly, chief engineer of the Wheeling 
Stamping Company, who described the work being done by h 
company and its wartime problems. Later Mr. Kelly conduct 
the group through the plant. The speaker at the evening dinnet 
meeting was R. P. Davis, dean of the college of engineering , 
West Virginia University, who gave an illustrated lecture on rece! 
developments in foundation design. Dean Davis is a former D 
rector and Vice-President of the Society. 
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ITEMS OF INTEREST 


About Engineers and Engineering 


S P_E.E. Committee Reports on Postwar 
Engineering Education 


The practice of indiscriminate admission of engineering 
iudents to American colleges, wherever it exists, should be aban- 
ioned in favor of greater selectivity. This was one among many 
recommendations made by the Committee on Engineering Educa- 

n After the War, appointed by the Society for the Promotion of 


Engineering Education 


The twenty-one members of the Com- 


ittee include the following eight Members of the Society: J. W. 
Barker, N. W. Dougherty, H. T. Heald, F. T. Mavis, E. L. 
Voreland, H. S. Rogers, C. R. Young, and H. P. Hammond, 


Chairman 


i 


The conclusions of the report are here condensed. 
The report is published in its entirety in the May issue of the 


Journal of Engineering Education.”’ 


CONCLUSIONS OF REPORT 
EXPERIENCES have altered tempo- 
ly the norms of engineering educa- 
but have not indicated the desir- 
ity of radical changes. With the 
ation of hostilities, wartime ex- 
ents should give place as rapidly as 
ticable to normal functions and the 
thy processes of evolution should be 
Events have shown one major exten- 
to be needed, namely, a more positive 
<trination in civic and professional 
asibilities. It has also become in- 
asingly clear that secondary education 
s to be strengthened, especially in 
ithematics and science, as a means of 
aring for collegiate engineering educa- 
, and means to this end must be 
ight vigorously 
Matters relating to administration and 
ynagement which conform to engineer- 
modes of analysis and procedure have 
valid place in engineering education. 
nds in industry also make opportune 
reased attention to the production of 
istrial materials and of consumer 


ods, and to the recruitment of the pro- 


tion personnel as distinct from re- 


Bearch and planning personnel. 


rhe restoration of graduate work and 
‘tension in scope to include all areas 
uivanced specialization should be im- 
late postwar goals. Instruction and 
arch should be developed as comple- 
itary and coordinate functions 
The Committee believes that both 
istry and the engineering profession 
| benefit from a clearer understand- 
{ the relative functions of technical 
litutes of intermediate type and en- 
tring colleges, and from the larger 
velopment and strengthening of the 


mer. This can be aided by—in fact 


scarcely be accomplished without—the 


‘ablishment of appropriate measures for 
© recognition of technical institutes by 


engineering profession and the ac- 


ptance of their graduates by industry 
me government for a wider range of sub- 
rolessional technical occupations. 


IMMEDIATE POSTWAR PROBLEMS 


[wo problems stand out as of great 
Devising more valid 


means than have been employed in the 
past for selecting and admitting students 
and insuring better preparation in second- 
ary schools, and (2) building up faculties 
not only to the prewar level of effective- 
ness but well above that level. 

Of more immediate concern is the plan- 
ning of appropriate educational programs 
for returning veterans in order to permit 
them to enter productive pursuits in the 
minimum time consistent with sound 
practice. This can and will be done. 

Je would call attention especially in this 
connection to provision of postgraduate 
work, either full time or part time, for 
those who desire and can profit by it. 

If, as present indications seem to sug- 
gest, there is to be a reaction away from 
the wartime accelerated academic cal- 
endar and if conditions of universal mili- 
tary service are such as to permit freedom 
of choice in relation to this matter, it may 
be necessary to meet the criticism of those 
who see serious waste in permitting valu- 
able educational facilities to be operated 
for less than a full calendar year. We 
have referred previously to the values 
derived by students from the experience 
and the maturing influence of employment 
in industry. Engineering colleges might 
well establish systematic means of aiding 
students to secure employment that will 
afford the right sort of experience, and of 
requiring such experience as a prerequisite 
to graduation. Certain colleges achieve 
this result through the cooperative plan. 

If educational programs are to be in regu- 
lar operation for less than the full calen- 
dar year, it is equally important that va- 
cations be used profitably by teachers. 
It seems appropriate, and even necessary, 
that they be expected to spend vacations 
in industrial employment, research, writ- 
ing, or other pursuits that will keep them 
abreast of current developments in sci- 
ence and engineering or otherwise promote 
their professional advancement. 

Finally, and of the utmost importance 
during postwar years, will be the inevitable 
problems of financing higher education 
during a period of world-wide economic 
rehabilitation. One not inconsiderable 
aspect of this matter will be the necessity 
of restoring to normal efficiency laboratory 
facilities worn out or damaged by war 
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usage. The war has caused a suspension 
of replacement of items of equipment that 
have become obsolete; others have under- 
gone abnormal wear and deterioration; 
provision must be made to make good 
these deficiencies. In sum, a period of se- 
rious financial difficulty lies ahead 

Wide fluctuations in enrolment of 
engineering students are being experienced. 
These fluctuations occur not only in total 
numbers but in distribution by years and 
curricula. It is to be anticipated that 
this condition will continue into the post- 
war period. It is possible also that in the 
immediate post-armistice years there will 
be a considerable influx of new students 
at the same time that veterans are re- 
turning to complete their curricula. How 
long this condition will continue is a 
matter of conjecture, but it seems plain 
that the resulting problems will be severe 
in the internal administration of engineer- 
ing colleges. 

If at the same time there is to be a 
permanent increase in enrolment in science 
and engineering, and if colleges of engi- 
neering are to occupy a larger place and 
exercise a more general function than they 
do at present in the scheme of collegiate 
education in this country, it is not only 
appropriate but necessary to plan in 
advance for the facilities and staffs which 
these changes will require. 


Book of Hydraulic Tables 
Now Available 


ANNOUNCEMENT has been made of the 
availability of a second edition of ‘‘Hy- 
draulic Tables,’ prepared under the 
direction of the Chief of Engineers, 
U.S. Army, by the Mathematical Tables 
Project of the Work Projects Adminis- 
tration for the City of New York. Al 
though this book was prepared primarily 
for the use of the War Department in 
its flood-control work, it is believed that 
it will prove useful to hydraulic engineers 
generally. 

The present volume corrects the errors 
in the first edition. Copies of the "new 
edition may be obtained from the Super- 
intendent of Documents in Washington, 
D.C., at a cost of one dollar a copy. 


A.S.A. Publishes Building 


Codes for Masonry 


In the interests of better design and 
construction of buildings, the American 
Standards Association has announced 
publication of the American Standard 
Building Code Requirements for Masonry. 
This is one of a related series of building 
standards that are being developed by 
technical committees of the American 
Standards Association, and the first to 
be compleied in the field of masonry. 
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Covering in detail the materials com- 
moaly used in non-reinforced masonry, 
the standard deals with performance 
requirements as well as the design and 
workmanship of masonry used in building. 
It is divided into 19 sections, plus an 
appendix, which consists of explanatory 
matter referring to various parts of the 
recommended code requirements. The 
appendix is not actually a part of the 
requirements, but is presented as back- 
ground material to supplement the code 

The standard has been developed 
under the technical leadership of the 
National Bureau of Standards, through 
the procedure of the American Standards 
Association. The objectives of the build- 
ing code program and related information 
are described in a pamphlet, “Building 
Code Standardization,’’ which may be 
obtained free from the American Stand- 
ards Association, 29 West 39th Street, 
New York 18, N.Y. The American 
Standard Building Requirements for 
Masonry may be ordered from the 
American Standards Association at the 
same address at 50 cents a copy 


Public Roads Administration 
Approves Employment of 
Consultants 


EMPLOYMENT of private engineering 
organizations by state highway depart- 
ments was approved by the Public Roads 
Administration in a memorandum issued 
October 22, 1943. This general adminis- 
trative memorandum No. 244 lists three 
general types of agreements that can be 
made by the state departments with con- 
sultants These follow: 

l An agreement providing for a 
definite and reasonable fee for engineering 
services 

“2. An agreement providing for spe- 
cific rates of pay for each class of employee 
used on the work with a maximum total 
cost specified 

“3. An agreement providing for pay- 
ment of actual salaries and cost of ma- 
terials plus a definite and reasonable fee 
for direction.” 


Revised Specification Proce- 
dure Suggested by Producers 
Council 


DISSATISFACTION with operation of the 
‘or equal’”’ clause in construction specifica- 
tions has led to the development of a new 
procedure by the Producers’ Council 
The plan advocated would eliminate the 
objectionable clause by basing all bids on 
one specified product. Opportunity would 
be given bidders to submit alternate bids 
on similar products which they think will 
fill requirements 

Using a particular product as a basis for 
bidding need not necessarily show a pref- 
erence if opportunity is given for alter- 
nate bids. Specifiers can rotate products 
named on one job after another so that 
there will be no charge of unfair considera- 
tion. For a complete explanation of the 
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procedure a pamphlet, ‘‘ Bidding Practices 
for Building Materials,”” may be obtained 
on request from The Producers’ Council, 
Inc., 815—15th Street, N.W., Washington 
5, D.C. 


N. G. Neare’s Column 


Conducted by 


R. Rosinson Rowe 


DINNER at the Engineers Club had been 
a round-table discussion of collective bar- 
gaining, with the ‘“‘unioneers’’ outnumber- 
ing but not out-talking the ‘“‘nongineers.”’ 
It ended when Joe Kerr suggested, “Let's 
give up and ask Professor Neare for the 
answer!”’ 

“The trouble with that problem,” 
hedged the Professor, ‘is that it has too 
many answers. I'd rather talk about the 
Eniwetok Parade Ground with its flagpole 
100, 200, 300 and 400 ft, respectively, 
from corners of the equilateral field.” 

“That doesn’t have even one answer,” 
countered Joe. ‘‘Any three of those dis- 
tances determine the square and the 
fourth won't jibe.” 

“But the Professor didn’t specify a 
square,” said Cal Klater. “A rhomb will 
do and, since its diagonals bisect each other 
at right angles, we can draw it (ACBD) 
with its vertices on the four concentric 
circles about a flagpole origin (Fig. 1). 
Making its diagonals parallel to the axes 
and letting x and y be coordinates of the 
center of the rhomb, we can express them 
as means of coordinates of vertices, thus: 


2x = 2002 — y? — V 100% — y? 
= v/400? — x? — 300° — x* 


These simultaneous quartics yield only one 
real solution, x = 53.622 and y = 50.610, 
from which it is easy to compute coordin- 
ates of two vertices and then the side of 
the rhomb, 373.00 ft. 

“The signs of the radicals must be as I 
have shown or the solution will be remote 
from the flagpole, like rhomb A’C’B’D’. 
Connecting the circles in a different order 
will give rhomb A’C"D"B", which misses 
the flagpole by several feet. The order 
ABCD is impossible.”’ 

“Cal has an eloquent figure and the 
right answer,”’ agreed Ken Bridgewater, 
“but it’s easier to use the semi-diagonals 
of the rhomb as parameters and derive the 
general equation: 


253° (A +B+C4+D)S? + 
[(A + C)(B + D) — 2AC — 2BD)S + 

(AC — BD)(A —-B+C-—D) =0 

where S, A, B, C, and D are the squares 

of the side and the four distances to con- 

secutive vertices, respectively. For the 

given data, 

S*— 1,500.8? — 855,000. + 1,400,000,000 =0 

and V S = 372.996826 ft.” 


“*Topologically,’’ added Isidore Knobbe, 
“the problem is equivalent to finding equal 
diagonals for a quadrilateral with sides 
100, 200, 300, and 400 at random.” 
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in Fig. 2,’’ concluded the Professg 


“but where is the flagpole, topologica 
Competitively, our new puzzler 
from a Seabee who just establish: 


secret radio station on an island tl 


Japs still think they own. He 
200-ft tree for his mast 
he ran 6 wires to the ground 


h 


topp 


From a top sf 
guys to 


of 4 anchors in a square pattern a 


vertical leads. The wire would 
girdled the square. Three of 
were 350, 450, and 550 ft long; 
was the fourth guy?” 


[Collective Cal Klater was or 
Beskin, Coy W Borders, Isidor 
(Joseph S. Lambie), Edward Sow 
ard Jenney (with general solution 


Steinbrugge, O’Kay (Otto Koch), 


Hollister, and Lt. Gmdr. (of Seab 
Pewter (Walter Steinbruch).| 
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NEWS OF ENGINEERS 


Personal Items About Society Member 


DoNALD H. CONNOLLY, major genera 


U.S. Army, is one of thirty-four of 


and men of the Persian Gul 
Command who have been dec 
Premier Stalin for their work in 
supplies in Russia’s hands 

Connolly, who is commander 
Persian Gulf Service Command 
the Order of Suvorov, Second Cla 


THomas W. has open 


neering office in New York Cit 
Fluhr, who was formerly with ' 
will 


York Board of Water Supply, 
cialize in geological investigat 
reports on engineering projects 

Georce E. STREHAN has s 
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Membe: 


ivision of the War Produc- 
Washington, D.C., in order 
engineering and archi- 
e at Leonia, N.J. 
+ Tawcert, professor and head of 
t of civil engineering at the 
lowa, is retiring from active 
the department, which he 
forty-two years. A scholar- 
med in his honor, has been 
v engineering alumni of the 
The fund will be adminis- 
ngineering faculty to further 
bert’s ideals in education. 


vas R. CAMP announces that he 
igt as associate professor of 
gineering at Massachusetts 


lechnology in order to open 

ngineering offices in the 

ling in Boston. Mr. Camp 
lize in water works, sewage 
ind flood control 

E. ABEL has been promoted 
rank of captain in the Corps of 
rs, U.S. Army, to that of major. 

ran of the Guadalcanal and New 
ampaigns in the Solomons, Major 

w has an assignment as site plans 
ing officer of the South Pacific 
ral Depot, with headquarters in 

Caledonia 

\ F. PLANT is now vice-president and 

of The Austin Company, engi- 

.and builders of Detroit, Mich. 
is C. BIsseT was recently promoted 
the rank of major in the Corps of 

neers, U.S. Army, to that of lieuten- 
olonel. Formerly city engineer of 

las, Tex., Colonel Bisset was com- 
sioned in July 1942 and has been on 

y in New Orleans, La., since October 

is post engineer. 

Harvey P. JoNeS announces that 
mas B. Henry will be associated with 
4s a partner and that the engineering 
tice formerly carried on under the 

of H. P. Jones and Company will 
mtinued by the new firm of Jones and 
in the Toledo Trust Building, 

», Ohio 
iv S. BARLOW, consulting engineer of 
las, Tex., has received the Meritorious 
lian Service Award of the Bureau of 
rds and Docks in ‘ . recognition of 
excellent services rendered over and 

md those normally required in con- 

tion with his duties in the construction 

gram of the Bureau.’’ Mr. Barlow 
been serving as officer-in-charge of 
struction of the Naval Air Station at 
rpus Christi, Tex. 


Ropert B. Brooks, St. Louis (Mo.) 
— 
sultant and former Director of St. 


is Streets and Sewers, has been ap- 
ted a member of the St. Louis City 

Commission. Mr. Brooks is a 
er Director of the Society. 


H. FRANKLAND announces that he 
resigned as director of engineering for 
\merican Institute of Steel Construc- 
in order to open his own consulting 
Madison Avenue, New York 


_ HoMAS J. Serre has been promoted 
vom the rank of ensign in the Construc- 


tion Battalions of the U.S. Navy to that 
of lieutenant (jg). He is stationed in 
Alaska 

Rosert E. Cypuers, Jr., formerly of 
the Hydraulic Data Division of the 
Tennessee Valley Authority, is now a 
lieutenant (jg) in the Civil Engineering 
Corps of the U.S. Naval Reserve. 

Georce R. ScHNEIDER, lieutenant 
colonel, Corps of Engineers, U.S. Army, 
has been appointed acting district engi- 
neer for the Little Rock (Ark.) district. 


DECEASED 


AHERN (M. retired 
engineer of Dixon, Calif., died in a hos- 
pital there on April 19, 1944, at the age 
of 838. Mr. Ahern was with the U.S. 
Geological Survey from 1883 to 1892 and, 
again, from 1895 to 1902. In the latter 
year he became connected with the U.S. 
Reclamation Service in charge of reclama- 
tion work in northern Wyoming, includ- 
ing the building of Shoshone Dam. For 
some years prior to his retirement (in 
1940) Mr. Ahern maintained a consulting 
practice in Dixon. 

JaMes PENNELL ANDERSON ’31) en- 
gineer of maintenance of way for the 
Nashville, Chattanooga, and St. Louis Rail- 
way, died suddenly in Atlanta, Ga., on 
April 15, 1944. For many yearsaresident 
of Atlanta, Mr. Anderson was for eighteen 
years division engineer for the Nashville, 
Chattanooga, and St. Louis Railway. He 
had recently been promoted to the rank of 
engineer of maintenance of way, and was 
soon to have been transferred to Nashville, 
Tenn. 

Lynn Moore Burrows (Assoc. M. 
24) president of the Niagara Falls Inter- 
national Bridge Company, of Albion, 
N.Y., died on February 10, 1944. He 
was 60. Mr. Burrows served on the 
construction of the New York Barge 
Canal. Later (in 1932) he was engaged 
on the design and construction of im- 
provements to the Niagara Railway Arch 
Bridge and, upon the completion of the 
work, became connected with the Niagara 
Falls International Bridge Company. 

Georc Cart Gustav SCHLICHTING 
FRANCK (Assoc. M. ’20) president of G. S. 
Franck and Company, Buenos Aires, 
Argentine Republic, died on October 31, 
1943, though the Society has just heard of 
his death. Before becoming connected 
with the G. S. Franck Company, Mr. 
Franck was resident engineer for the 
American Trading Company in Buenos 
Aires. 

WARREN GODDARD (M. '08) re- 
tired civil engineer of Grand Rapids, 
Mich., died in St. Petersburg, Fla., where 
he had been passing the winter, on April 
6, 1944. Mr. Goddard had been a resi- 
dent of Grand Rapids since 1890, and for 
more than forty years was a civil engineer 
in the U.S. Engineer Office located 
there. His work was concerned with 
the construction and maintenance of 
river and harbor facilities on the east 
shore of Lake Michigan. 
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FRANK MINITREE JOHNSON (M. '27) 
supervisor of surveys for the U.S. Govern- 
ment at Denver, Colo., died on March 27, 
1944. Mr. Johnson, who was 71, had 
been with the British mission that 
selected a site and built the Assouan 
Dam on the Nile. From 1905 to 1910 he 
maintained a private engineering practice 
in Cheyenne, Wyo. In the latter year 
Mr. Johnson became supervisor of surveys 
for the Department of the Interior 

FRANK RuyMaL Jupp (M. '41) retired 
engineer of Chicago, Ill., died suddenly 
on March 19, 1944, at the age of 61. Mr 
Judd spent practically his entire career 
with the Illinois Central System, with 
which he became connected as a drafts- 
man in 1899. He was promoted, succes- 
sively, to the positions of chief draftsman 
and assistant engineer, and from 1915 
until his retirement (in August 1931) was 
engineer of buildings. 

OprLon Leresvre (M. '26) 
vice-president of the Quebec Streams 
Commission at Montreal, Canada, died 
on March 25, 1944. He was 65. Early 
in his career Mr. Lefebvre was in the 
Federal Department of Public Works, 
later becoming assistant to the Ottawa 
district engineer. In 1913 he was made 
chief engineer of the Quebec Streams 
Commission. Mr. Lefebvre's activities 
included the regulation of larger rivers 
for power production. 

THeopoRE BIssett PARKER (M. ’31) 
head of the department of civil engineer- 
ing at Massachusetts Institute of Technol- 
ogy, died at his home in Wellesley, Mass., 
on April 27, 1944. Professor Parker, who 
was 55, was chief engineer of the Ten- 
nessee Valley Authority from 1935 to 
July 1943, when he was appointed to the 
post at Massachusetts Institute of Tech- 
nology. Under his direction Norris and 
Wheeler dams were completed, and he 
had charge of the design and construction 
of all subsequent TVA structures. Earlier 
in his career he was with the Electric 
Bond and Share Company, and from 1922 
to 1933 was hydraulic engineer for the 
Stone and Webster Engineering Corpora- 
tion. During the first World War Pro- 
fessor Parker served in the Corps of Engi- 
neers, U.S. Army, having the rank of cap- 
tain. 

HucH Harry Pitcarrn (M. '20) of 
Harrisburg, Pa., died on February 21, 
1944, at the age of 76. Mr. Pitcairn was 
with the Pennsylvania Railroad for ten 
years. He then went to the Philippines, 
where he remained for a number of 
years—successively as assistant city engi- 
neer of Manila, resident engineer for the 
Philippine and Manila Railway, and 
engineer for the U.S. Engineer Department 
on the construction of Corregidor. He 
had also maintained a consulting practice 
in Manila. Later Mr. Pitcairn was super- 
intendent of construction for the Founda- 
tion Company, of New York, and went to 
Brazil in a similar capacity for the Elec- 
tric Bond and Share Company. He was 
in the Spanish-American War and served 
overseas for two years in the first World 
War, with the rank of captain. 


MILTON ALLENDER (M. ‘4()) 
associate professor of civil engineering at 
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the University of Maryland, died on April 
26, 1944. He was 49. Professor Pyle 
spent his entire professional career at the 
University of Maryland, his alma mater. 
Beginning in 1918 as instructor in civil 
engineering, he was made assistant pro- 
fessor in 1932 and associate professor in 
1943. From 1936 on he was in charge of 
the survey and drawing departments 
HARRADON STERLING SmitH (M. ‘10) 
consulting engineer of Wilkes-Barre, Pa., 
died at his home near there on April 9, 
1944. Mr. Smith, who was 73, had been 
in private engineering practice since 1896. 
Earlier in his career (1885 to 1891) he was 
with the Lehigh Valley Coal Company, 


Changes in Membership Grades 


Additions, Transfers, Reinstatements, and Resignations 


Appitions TO MEMBERSHIP 


ALDERMAN, Frank Epwarp (Assoc. M. ‘44), 
City Engr., City Hall, South Gate, Calif. 

James CLayTon (Assoc. M. '44), Care, 
Oregon Shipbuilding Corp., Troutdale, Ore 


Anperson, Hakotp Atpert (Assoc. M. ‘44), 
Dist. Mgr The Austin Co., 19 Rector St., 
New York 6, N.Y. 


Bantz, Burwewe (M. '44), Director of Highways, 
State Highway Dept Res., 1324 Eskridge 
Bivd.), Olympia, Wash. 

Barker, Water FRANK (Assoc. M. Pres., 
Steel Erectors, Inc., 24 Commerce St., Room 
834, Newark, N.J 

Batur, Greorce R. (Assoc. M. ‘44), Lt. (jg), 
U.S.N.R.; 3175 Ames Ave., Omaha 11, Nebr. 

Bicetow, Eowarp Evorne (M. '44), Structural 
Engr., Stone & Webster Eng. Corp., 49 Federal 
St., Boston 7, Mass 

Boro, Stoney Freep (Assoc. M. "44), Asst. Prof., 
Civ. Eng., Univ. of Maryland, College Park 
Res., 8313 Fiftieth Ave., Berwyn), Md 

Branpes, Raymonp Lawrence (Assoc. M. ‘44), 
Chf. Structural Engr., The Nicholson Co., 
Inc., 10 Rockefeller Plaza, New York 20, N.Y 

Cerpa Espinosa, Raut (Jun West 
56th St., Apt. 424, New York 19, 

CHacker, Raceu Gries (Jun. '43) Design 
Engr., Curtiss-Wright Corp., Lambert Field, 
St. Louis (Res., 2840 Walton Rd., Overland), 
Mo 

CHRISTENSEN, RayMonp Eart (Jun. 43), Avia- 
tion Cadet, Air Corps, U.S.N Lakeview, 
Mich 

Coenpers, ANtHony Joun (Assoc. M. '44), Field 
Engr., Am. Steel & Wire Co., 4300 Bast 40th 
St., Cuyahoga Heights (Res., East River Rd., 
Columbia Station, Westview), Ohio 

Cowan, Crepric Lanotron (Assoc. M. '44), Civ 
Engr., U.S. Engr. Office, Louisville, Ky 

Cox, Ropert Lovurs (Jun. '44), Stress Analyst 
Aircraft), Consolidated Vultee Aircraft Corp., 
Fort Worth, Tex 

Davis, Maurice, Jr. (Jun. 
Private, Corps of Engrs., U. S. Army; 65 
Green St., Oakland, Md 

Drvuepinc, Ropert Joserm (Assoc. M. ‘44), 
Prin. Constr. Engrs., U.S.N Project Noy 
Less 5745, 1006 Suthon Ave., Houma, La 

James Water (Jun. '43), 2d Lt., Corps 
of Engrs., U.S. Army; 310 Cotton St., Green- 
wood, Miss 

Evans, Howarp Tasker (M. °43), Lt. Comdr., 
CEC, U.S.N._.R Hunters Point (Res., 341 
Crystal Spring Rd., San Mateo), Calif 

Exner, Ropert Emi (Jun. '43), Eng. Drafts- 
man, Douglas Aircraft Co., Inc. (Res., 1093 
Sims Ave.), St. Paul, Minn 

FPABERMAN, Lawrence LeRoy (Jun. '44), Car- 
penter’s Mate, Second Class, U.S.N., Port 
Hueneme, Calif 

Fincn, Lewrs Spann (M: ‘44), Chf. Engr., 
Indianapolis Water Co., 113 Monument Circle 
(Res., 115 Penway St.), Indianapolis 5, Ind. 

Greson, Cartiyte (Assoc. M. ‘44), 
Associate Engr., U.S. Engrs., Box 61, Tulsa, 
Okla. 


and from 1891 to 1896 was consulting 
engineer for the Rochester and Pittsburgh 
Coal and Iron Company at Punxsutawney. 


Merton Horatio (Assoc. M. 
18) of Seattle, Wash., died on January 7, 
1943, though the Society has just heard 
ofhisdeath. Hewas63. Mr. Willisspent 
twenty-five years in Mexico—from 1907 
to 1912 on pioneer railway location and 
construction, and from the latter year on 
with the Huasteca Petroleum Company, 
of Tampico, Mexico. He built the com- 
pany’s first oil refinery in Mexico and their 
plant at Desterhan, La. Later the com- 
pany was bought by the Standard Oil 
Company of Indiana, which transferred 


From April 10, to May 9, 1944, Inclusive 


Goto, Josern (Jun. ‘44), Asst., Civ. Engr., 
Columbia Univ., 116th St. and Broadway, 
New York (Res., 2171 Seventy-Fifth St., 
Brooklyn 4), N.Y 

Goutp, Raymonp (Jun. '43), 2d Lt., 
U.S.M.C.; 16 Garfield St., Cambridge 38, 
Mass. 


Geeens, Kennetu (M. '44), Designing 
Engr., - Bridge Co., 71 Broadway, New 
York 6, N.Y. 

Grossman, Sam (Jun. '44), Draftsman, Goodyear 
Aircraft Corp., Massillon Rd. (Res., 350 Clover- 
dale Ave.), Akron 3, Ohio 

Gvyonova, Groror (Jun. 44), With U.S. 
Army; 136 River Drive, Garfield, N.J 

HaRLemMan, Donatp Ropert Ferovsson (Jun 
‘44), Junior Engr. (Liaison), Curtiss-Wright 
Corp., Port Columbus Plant (Res., 680 College 
Ave.), Columbus 9, Ohio. 

Ensign, CEC-V(S), U.S.N orth 
Lake Drive, Milwaukee ll, Wis 

De_teert Newson (Jun. °43), Detail 
Engr., Boeing Aircraft Co. (Res., 3502 West 
Emerson), Seattle 99, Wash. 

Hiri, Lowry (M. ‘44), Civ. Bids 
U. S. Engr. Office, 925 New Federal BI 
Pittsburgh, Pa. 

Hoenxe, Guy Arrnur (Jun. '43), 323 East 2d 
St., Flint, Mich. 

Howarp, Rosert Burros (Jun. "44), Ensign, 
CEC-V(S), U.S.N.R.; Sturgis, Miss. 

Inoman, Gorpon Gunnar (Jun. 
Parker & Hill, 2021 Smith Tower (Res. 7 
Fifty-Fifth Ave., South), Seattle 8, Wash. 

Jackson, Frepertck Bennett (Jun. En- 
sign, CEC-V(S), U.S.N.R.; 129 Rowe St., 
Auburndale, Mass 

Jenntnos, Donatp Cutter (Jun. Midship- 
man, CEC, U.S.N.; 524 Harrold Ave., Ameri- 
cus, Ga 

Jenninos, Doveras Stepnens (Jun. '44), Civ. 
Engr., National Advisory Committee for 
Aeronautics, Langley Field (Res., 226 Lee St.), 
Hampton, Va. 


TOTAL MEMBERSHIP AS OF 
MAY 9, 1944 
Associate Members...... . 7,479 | 
Corporate Members.. 15,520 
| Honorary Members... 36 
19,837 
(May 10, 1943).......... 18,750) 


Vou. i4, 


Mr. Willis to their Lake Maracaipas 
in Venezula. In 1932 illn forced 
return to the United States, whege he lag : 
engaged in surveying and gen ral 
ing work in the vicinity of Walnys — 
Calif. 


Joserpu Wricut (M. retipeg 
neer of Austin, Tex., died on Apel 


1944. Mr. Wright, who was 75, wae 


many years with the U.S Reclamas 
Service (now the Bureau of k eclamatia 
In this capacity he was engaged o» 

construction of the Shoshone Project @ 
Milk River Project, Wilson Dam, @ 
various other projects of the Buress 
Reclamation 


Jounson, Donato Etmer (Jun. 
CEC, U.S.N.R., Care, Fleet Post Office a 
Francisco, Calif 

Kevier, C. (Assoc. M. "44) 
Constr. Section, Corps of Bngrs., 839 } 
Federal Bldg. (Res., 4723 Idaho Ave 
Louis 11, Mo. 


James Frepsrick (Jun. 44), 
Archt., (P-1) Bidg. 8, Navy Yard 
East Battery), Charleston 1, S.C 

Kinosspury, Henry Attan (Jun. 
CEC, U.S.N.; 1 Curve St., Medfield, Max 


Donacp Barton(Jun."44), With 
102 Highland Ave., Dedham, Mass 


Kurvak, Perer (Jun. Gen Hull 
Dravo Corp. (Res., 1001 North Rodney & 
Wilmington, Del. 

Lavin, Joserpn (Jun. “44), Prive 
Corps of Engrs., U.S. Army; 21 Dunlap & 
Dorchester 24, Mass 

Lewis, Brapiey (Jun. 490 Peppa 
Ave., Richmond 21, Va. 

Lockwoop, Roy (Assoc. M. 
Associate Structural Public Work 
Drafting Room, Norfolk Navy Yard, Pors 
mouth (Res., 312 West Rodgers Drive, Fozhal 
Norfolk 2), 


Tuomas Core (Jun. Lt, 
aa 604 West Lancaster Rd., Richmond @ 
a 
Mauve, Joun Ricwarp (Assoc. M. '44), Supe 
Engr., Mike Mannella Co., 500 Jones la 
Bidg. (Res., 720 Shady Drive East, @ 
Lebanon), Pittsburgh, Pa. 


Mooney, Cartes (Assoc. M 
Designer, The M. W. Kellogg Co., 225 Broad 
way, New York, N.Y. (Res., 65 Fairview Ave 
North Plainfield, N.J.) 

Mussey, Orvitte Durey (Assoc. M. "44), Asm 
ciate Hydr. Engr., U.S. Geological Survg 
Box 1338, University Station, Charlottesviia 
Va. 


Newton, Ricwarp Futter (Jun. ‘44), 
Draftsman, Grade B, Douglas Aircraft C 
3855 Lakewood Blvd. (Res., 4335 Rutger 
Ave.), Long Beach 8, Calif 

Nosiette, Bo.p (Assoc. M. 
Lt., Corps of Engrs., U.S. Army, Army Pog 
Office 636, Care, Postmaster, New York, ¥ 

Oskin, WALKER (Assoc. M 
signer, Bethlehem Steel Co. (Res., 922 W 
Market St.), Bethlehem, Pa 


Hart (Jun. "44), Instr., Princeton Univ 
Princeton, N.J. 


Perrce, James Butter (Jun. “44 
M.C.R.; Witch Hill, Topsfield, Mass 


Perry, Tuomas Waiter (Jun ‘43 Insp 
Dimensional Control, Goodyear Aircraft os 
Dept. 38, Plant B (Res., 79 Sout Balch St 
Akron, Ohio. 

Poynor, James PAUt, (Jun. “44), 
Fulcher & Poynor, 518 Cotton States a 
Nashville, Tenn. 

N MARTEN (Jun. '44), Eng. Appresy 

Station, Toledo, Ohio. (Res., 90- Fifth Ave 
Sterling, Ill.) 
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